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ABSTRACT
Women are underrepresented in Science, Technology, Engineering, and
Mathematics (STEM) fields and at the National Aeronautics and Space Administration
(NASA).

underrepresentation in these fields is largely due to the countless

barriers they face at K-12 levels, in higher education environments, and in the workforce.
This historical analysis explored the academic and professional journey of a woman who
persisted through these systemic and structural barriers, Ms. Pearl Irma Young.
Through this research, I examined

experiences in higher education,

at the National Advisory Committee for Aeronautics (NACA), and at NASA. To do so
required robust data collection of archival resources, as well as a thorough analysis rooted
in critical feminist perspectives. The primary source of data for this research was the
Pearl Young Papers housed at the Elwyn B. Robinson Department of Special Collections
in the Chester Fritz Library at the University of North Dakota. Archival data was also
gathered from university libraries, NASA center archives, historical societies, the Library
of Congress, the National Personnel Records Center, and personal collections.
I applied critical feminist perspectives in my historical analysis, which revealed
the existence of barriers across higher education and at the NACA/NASA for Ms. Young.
Despite the barriers she faced throughout her career as a woman in STEM, Ms. Young
persisted. And she did so through acts of advocacy, connectedness with friends and
colleagues, and in remaining true to her authentic self.

xv

Chapter I
Introduction
Women continue to persist through countless barriers to succeed in Science,
Technology, Engineering, and Mathematics (STEM) fields (Blickenstaff, 2005; Fouad et
al., 2010; Gnilka & Novakovic, 2017; Griffith, 2010; Grossman & Porche, 2014; Powell,
2015; Rhoton, 2011). Overcoming obstacles of societal expectations of gender roles,
navigating hostile work environments, and addressing microaggressions in academic and
professional settings are rarely straightforward or simple undertakings; society does not
make it easy to be a woman in a STEM field (Blickenstaff, 2005; Deemer et al., 2014;
Fouad et al., 2010; Powell, 2015). The women who do persist in STEM become an
inspiration to future generations of women; sometimes they persist with an innate
intention to rebel against the future that their culture has defined for them, and sometimes
the simple pursuit of their academic and career goals leaves them no choice but to be
(

-

;

Powell, 2015; Rossiter, 1981; Rossiter, 1997). In any case, these women make significant
contributions to the world of STEM, where a diversity of perspectives opens the door to
groundbreaking scientific and technical discoveries and increases national
competitiveness (Adams et al., 2016; Blickenstaff, 2005; Hutchins et al., 2019; Jackson,
2004). One of these trailblazing women, with a professional repertoire as impressive as it
is diverse, is Pearl Irma Young.

1

Who was Ms. Pearl Irma Young?
Ms. Pearl Irma Young was a scientist, professor, and a scholar. (See Figure 1 for
an image of Ms. Young.) Her technical work at the National Advisory Committee for
Aeronautics (NACA) and later at the National Aeronautics and Space Administration
(NASA) has had lasting impacts on the scientific community. She was a trailblazer not
only for women, becoming the first female technical employee of the NACA in 1922, yet
for all in the field of aeronautics (Allen, 2017a; Ball, 2017; Brumbaugh, 2013; Gresmer,
1959; NARA, Record Group 146; NASA Langley Research Center, 2017; Pearl Young
Papers, 1927 - 1995).
postsecondary career commenced at Jamestown College (now the
University of Jamestown) in ~1914, and she graduated from the University of North
Dakota in 1919 with a triple major in physics, chemistry, and mathematics (Allen, 2017a;
Brumbaugh, 2013; Gresmer, 1959; Loff, 2019; NARA, Record Group 146; Pearl Young
Papers, 1927-1995). Her college graduation came at a time when it was not only highly
unlikely for women to attend college in the first place, it was additionally highly unlikely
for them to major in a STEM field, and Ms. Young majored in three (Handy-Marchello,
2005; Horowitz, 1987; Thelin, 2011). Her academic accomplishments were just the
beginning of a series of Ms. Young

extraordinary achievements, a

precursor to her many contributions to the world of STEM and NASA, still impactful,
today.

2

Figure 1 Ms. Young at LMAL
Ms. Young at LMAL

March 29, 1929

March 29, 1929

Note. Ms. Young is pictured in the Instrumentation Facility at LMAL in 1929. At the
1929). This image is included

-

commercial use of still images. Details on these guidelines can be found online here:
https://www.nasa.gov/multimedia/guidelines/index.html.
Ms. Young

, included positions such as college instructor, physicist,

journalist, and professor, employed at NACA and NASA centers and universities across
the United States (Allen, 2017a; Ball, 2017; NARA, Record Group 146; NASA, 2017;

3

Pearl Young Papers, 1927

1995). While simply holding these positions was remarkable

for a woman at the time, Ms. Young did not stop there. She excelled in each of these
professional roles. One of her most n
Memorial Aeronautical Library (LMAL, now known as NASA Langley Research Center)
was
manual for technical reports written by engineers and scientists, used agency-wide,
including use by international partners, as well (Allen, 2017a; Ball, 2017; Brumbaugh,
2013; NASA Langley Research Center, 2017; Pearl Young Papers, 1927-1995). Many
key components of this manual are still in use, today (Ball, 2017). Additional unique
aspects of Ms. Young

her interview with first-lady Eleanor Roosevelt

when she worked as a part-time reporter for the Norfolk Ledger-Dispatch (a Hampton,
Virginia newspaper), collaborations with technical partners around the world in her role
at the NACA (even traveling aboard the Hindenburg in 1936), and the dedication of a
theater in her name at NASA Langley Research Center, posthumously (Allen, 2017a;
Ball, 2017; Brumbaugh, 2013; Pearl Young Papers, 1927-1995).
dominated standard of her career fields in concert with the time period in which her
experiences took place, make these successes decidedly more extraordinary. Not only
was Ms. Young a woman in a STEM field, and a woman in a STEM field in the early to
mid-twentieth century, she was also the first woman to hold a technical position at the
NACA and the only woman in such a position at the agency for more than a decade
(Allen, 2017a; Brumbaugh, 2013; Pearl Young Papers, 1927

1995; Rossiter, 1982). It

was not until 1935, when the first group of female human computers was hired, that Ms.

4

Young had female co-workers holding non-secretarial positions (Howat, 2016; Loff,
2017
to her persistence.
Statement of the Problem
Representation of a diverse group of individuals in professional settings has been
proven to increase efficiency, creative ideas, and national competitiveness (Adams et al.,
2016; Blickenstaff, 2005; Hutchins et al., 2019; Jackson, 2004). Despite these benefits,
equal and equitable representation of a diverse group of individuals is nonexistent in
STEM fields. In this research, I focused on underrepresentation in STEM as it pertains to
gender. Further, I selected an historical perspective through which to examine this
problem, with a specific focus on one woman in STEM, Ms. Pearl Irma Young.
The underrepresentation of women in STEM is due to the existence of many
systemic and structural barriers across environments. These barriers exist at K-12 levels,
in higher education, and extend into the STEM workforce. One of these barriers is the
lack of demographically similar role models, which has been shown to have a direct
correlation to female participation and persistence in STEM fields (Adams et al., 2016;
Blickenstaff, 2005; Drury et al., 2011; Hill et al., 2010; Griffith, 2010; Rossiter, 1997;
Thomas et al., 2015). One such role model is Ms. Pearl Irma Young; however, her story
is yet untold.
Female role models in STEM fields in the early 1900s were few. At the time,
women in the United States were expected to hold limited domestic responsibilities;
pursuing higher education degrees in STEM fields fell far from these gendered
expectations. However, feminist and suffragist ideologies started to gain traction, and

5

le influence in society.
Suffragism and feminism each argued that women should have a voice and a choice,
influencing more than their family units (Handy-Marchello, 2019; Kessler-Harris, 2003;
Rossiter, 1982; Rozum & Lahlum, 2019).
Therefore, the contributions of this research to existing scholarship are twofold.
Firstly, an historical analysis on the academic and professional experiences of Ms. Pearl
Irma Young highlights the unique barriers that existed for women in STEM and women
at the NACA and NASA in the early and mid-1900s. Secondly, an examination of the
day applications.

specific experiences therefore offers a

Purpose of the Study
To fulfill the purpose of this study,
and professional experiences using critical feminist perspectives as my theoretical
framework

passing. The period of interest aligns with a time when few women were invited or even
allowed to enter, and let alone persist, in STEM fields. I placed a special focus on the
systemic and structural barriers Ms. Young faced as a woman in STEM fields, as well as
the strategies Ms. Young used to persist.
Definitions of Terms
This section includes definitions of the research-related terms to help the reader
better follow the study. These terms are found in the literature review and theoretical

6

framework sections. Acronyms used throughout this study are included in Appendix A.
NASA field center acronyms and associated details are included in Appendix B.
Appendix C includes a map of the NASA field centers. NASA field center acronyms are
used in the relevant historical context, data collection, findings, and analysis sections.
Androcentrism
Androcentrism is defined as the practice of centering the male experience,
.

riences

-

(Bailey et al., 2019, p. 307). Androcentric points
on to those of men,

never existing independently. Sociologist Charlotte Perkins Gilman is credited with
defining the term in 1911
society is determined by patriarchal infrastructure and not by any innate superiority of
their gender (Bailey et al., 2019).
Microagressions
T

is often used in both academic research and society

to describe acts of oppression and abuse against marginalized groups (Corbett & Hill,
2015; Grossman & Porche, 2014; Powell, 2015; Rhoton, 2009; Rhoton, 2011). The term

relation to race, to specifically describe the acts of abuse experienced by Black
Americans (Corbett & Hill, 2015; Kendi, 2019). Many of its original definitions used
aggression, even
though these acts were anything but (Corbett & Hill, 2015; DeAngelis, 2009).

7

While originally used to
scope has increased over time to encompass other socially marginalized communities
(e.g. gender, LGBTQ+, socioeconomic status, etc.) and is now defined by researchers in a
myriad of ways. New terminology has been introduced to sometimes describe these acts
of oppression

(Adams et al., 2017; Hand et

al., 2017; Iwu & Azoro, 2017; Pereira, 2014). Nadal (2019) defines microagressions as,
brief and commonplace daily verbal, behavioral, or environmental indignities,
intentional or unintentional, that demonstrate bias toward members of historically
marginalized groups
includes:

,404). Another modern interpretation

ggression

y veiled everyday instances of racism, homophobia, sexism (and more)

that you see in the world
From just this small sampling, it
term have shifted over time, and still do not always agree with one another. Some
researchers denounce the use of the term at all, stating that it is problematic at best, and
that it does not do justice to the experience of the individuals who are being targeted. To
illustrate this point, Kendi (2019) breaks dow
point out that these acts are not

In fact, studies have even

been conducted which examine the long-term impacts these experiences can have on
(Drywater-Whitekiller, 2017; Fujisaki, 2014). For these
reasons, i
describe the effects that these acts can have on the marginalized groups to bring more

that these individuals face every day (p. 47).
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adverse attitudes to the term itself in this section of the study, as I believe it is important
is specific research. I
do use the term throughout my literature review to align with the studies that I cite, yet I
also employ the use of terms that more accurately describe the lived experiences of the
individuals included in this study (namely, Ms. Pearl Young), a practice aligned with my
theoretical framework in critical feminist perspectives, discussed in a later section.
Regarding the use of alternate terms, Kendi (2019) stated
inadequate to justly describe the experiences of Black Americans and instead proposed

intended to describe race relations. In conclusion, I recognize that no one definition or
use of the term will satisfy all readers or researchers, and that this term encompasses an
ever-shifting definition.
Patriarchy
The patriarchy can be defined as a universal system of male domination and
oppression of women and other genders, the need to maintain male supremacy and
power, and continued control of

The

patriarchy is sustained through infrastructures which are inherently marginalizing and
sexist, which control resources and access for women in education, the workforce,
healthcare, and all aspects of society and everyday life. The term patriarchy has been
used in scholarly works to define the structure of society based on the power of men over
other genders. The term itself assumes the existence of gender asymmetry (Patil, 2013).

9

Use of the term patriarchy as the underlying driver for inequalities while neglecting to
recognize the structures and policies that feed patriarchal societies, is oftentimes an
ignorant practice (Patil, 2013).
However, the term patriarchy has also been criticized by scholars in recent years,
for contributing to the problematic simplified explanation for the existence of oppressive
gender dynamics. Failure to account for contextual factors across space, time, and
multiple identities, has the potential to homogenize the experiences of women in relation
to their place within patriarchal societies (Patil, 2013). An additional critique of
traditional definitions of patriarchy, such as those presented in Patil (2013), is that these
definitions fail to address multiple gender identities. Further, grouping LGBTQ+ gender
identities

-

is

problematically monolithic. Therefore, throughout this study, the use of the term
patriarchy: encompasses interrelated dimensions among all genders, recognizes
differences within and across groups, maintains awareness of heterogeneous
representation even within classifications such as race, class, nation, culture, and
sexuality, and understands that these identities and issues are interdependent and
interrelated, and differ spatially and temporally.
Underrepresented in STEM
For this study, I use the NASA definition of what it means to belong to this group,
which is derived from the Higher Education Opportunity Act (Public Law 110-315)
(HEOA), enacted on August 14, 2008. This law reauthorizes and extends the Higher
Education Act of 1965, as amended, and U.S. Code of Federal Regulations (CFR) 34 Part
637.

populations that are not present in the STEM
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professions relative to the size of the population at large. Refers to racial and ethnic
populations as well as women and persons with disabilities. NASA further defines
Underrepresented Minority; persons from racial and ethnic groups whose enrollment in
STEM education or participation in STEM professions is much smaller than that group's
representation in the general population. African Americans, Hispanics/Latinos, and
Native Americans and Pacific Islanders currently fit this definition (CFR 34 Part 637.4;
Higher Education Act, Part E, 1965).
Underserved in STEM
NASA again cites CFR 34

Often used interchangeably with

underrepresented, particularly as it relates to the sciences and engineering. Specifically,
it is used to promote access and opportunity to persons of diverse backgrounds

racial,

ethnic, gender, religion, age, sexual orientation, disabled, and other populations with
limited access

to decent and affordable housing, gainful employment, and other

services. In the STEM arena, underserved has typically referred to women and persons
with disabilities

CFR 34 Part 637.4; Higher Education Act, Part E, 1965).

Theoretical Framework: Critical Feminist Perspectives
Feminist frameworks
and feelings of women [in]

Anderson et al.,

1987, p. 104). Utilizing critical feminist perspectives,

[s]

and allows for new perspectives to emerge (Anderson et al., 1987, p. 104).
Exploring

is

revealing these truths, especially in historical analysis (Anderson et al., 1987).
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Yet, many feminist theorists caution that over-emphasizing the commonality of
the female experience is less than ideal for framing research, which is why I selected
several feminist frameworks to work in concert to inform an overall collection of critical
feminist perspectives (Blickenstaff, 2005; Harding, 2007; Tong, 2007). These theories
and ideologies included the following frameworks: feminist standpoint epistemology,
multicultural feminism, intersectionality, and sameness and difference feminisms. Each
framework contributed to the development of research questions, data collection
processes, and final analysis of artifacts. It was necessary to utilize a combination of
feminist frameworks in shaping the study, as each one offered separate, yet
interconnected guidance toward answering my research questions.
Feminist Standpoint Epistemology
Feminist standpoint epistemology was defined by professor of political science
and women and gender studies, Nancy Harstock, in the early 1980s (Harstock, 1983;
Wheeler, 2011). It is one of many standpoint theories, each with the aim to: achieve
social justice by more accurately understanding and explaining the world in a social and
political context. To accomplish this objective in feminist standpoint epistemology
specifically,

androcentric view of the world as the

Hesse-Biber, 2007). Echoing this sentiment, the goals of feminist standpoint
epistemology are to highlight previously undetected patriarchal cultural assumptions and
raise new questions, to expand the horizon of knowledge and ultimately empower these
marginalized groups (Harding, 2007). The two main components of feminist standpoint
epistemology I utilized in defining critical feminist perspectives for this study included:
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Studying up. Studying up
of the viewpoints of marginalized groups to better understand the world that their
oppressors have created for them. This practice therefore assumes the existence of a
hierarchical society. In feminist standpoint epistemology specifically, studying up refers

consistently been determined for them by men (Wheeler, 2011). While some scholars
warn that this terminology may be politically offensive, Harding (2007) offers this
wording to describe the necessity of examining the everyday lives, experiences, and
perspectives of the oppressed to permit the researcher to paint a more accurate picture of
the world as it pertains to gender.
The value of exploring the perspectives of
oppressed peoples lies within the notion that members of the oppressed groups must
understand the world in its entirety to simply survive. Put differently, these marginalized
groups must be aware of the perspectives of their oppressors to navigate the world that
has largely been defined by these politically and socially dominant structures (Wheeler,
2011). In the case of women in STEM, specifically Ms. Young, studying the survival or
navigation of women through the world designed by the oppressors can also be viewed as
an exploration of their persistence.
Exploring only the belief systems of members of dominant groups is entirely
limiting and does not offer researchers a complete picture of society and the lived
experiences of all its members. Members of dominant groups do not have this same
social need for understanding across groups to survive a system that already benefits
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them. Quite often, these dominant groups fail to understand that their viewpoints may be
inherently biased to justify their position of dominance. Further, even if members of
dominant groups recognize that their ideologies are inaccurate, they often choose not to
confront these belief systems because in doing so, they would then be forced to recognize
both the existence of unjust political conditions and that these conditions are of the
doing (Harding, 2007).
Multicultural Feminism
When utilizing feminist standpoint epistemology, one must be cautious to ensure
that viewpoints of individuals who belong to dominant and marginalized groups are not
treated as homogenous within each group. Therefore, this study also employs the use of
multicultural feminism, in recognizing that certainly, various viewpoints and experiences
exist within and across these groups (Harding, 2007; Tong, 2007). The addition of
multicultural feminism to inform the overall critical feminist perspectives used in this
study furthers the goal posited by feminist standpoint epistemology of achieving social
justice by more accurately understanding and explaining the world in a social and
political context.
A cornerstone of multicultural feminism is the focus it places on the complex web
of identities that individuals use to define themselves as well as how these identities
intersect with one another to ultimately define the way individuals live their lives. This
way of thin
everyone. For instance, while a woman may be an authentic representative of her culture,
-encompassing
representation of what it means to be a woman (Tong, 2007). Further, recognizing a
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spectrum of identities that exist within and outside of the overarching binary system of
dominant and oppressed groups, minimizes the limitations placed on the research by
utilizing th
Intersectionality
Another feminist framework which recognizes the multiple identities that
individuals hold and how they interact with one another is intersectionality. The term
intersectionality was first coined by social justice and human rights researcher, Kimberlé
Crenshaw, in 1989. Intersectionality recognizes that holding multiple marginalized
identities exponentially increases the oppressive barriers that an individual may face.
p. 145). Intersectionality acknowledges that race and gender are
not

(Crenshaw, 1989, p. 139).

Identifying as Black and as a woman exposes individuals to a unique set of racist and
sexist discriminatory practices in society (Crenshaw, 1989). While some scholars employ
intersectionality in an ever shifting and expanding definition beyond the experiences of
Black Women, it is essential to remember the origins of the definition of intersectionality
as belonging to Black Women. This original definition describes the uniquely
compounded and oppressive experiences present in a society where these identities in
both race and gender are interconnectedly marginalized.
Additional definitions of intersectionality sometimes include social
categorizations such as: socioeconomic class, sexual orientation, ethnicity, culture,
nation, and disability status (Carbado, 2013; Cho et al., 2013; MacKinnon, 2013;
Mohanty, 2013; Patil, 2013). This is not an all-encompassing list, however. MacKinnon
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(2013) states
overlooked, denied, excluded, or minimized
identities will be organized in a hierarchical system which inevitably produces
inequalities. MacKinnon (2013) additionally points out the social reality that these
identities are in constant flux.
Intersectionality points out that various identities cannot exist independently of
one another. Employing intersectionality as a research framework recognizes that a
continuously transforming Venn Diagram exists of identities and inequalities that have
the power to shape the lived experiences of real people. Further, a comprehensive
understanding of the people of interest cannot exist without also analyzing the culture in
which they are immersed (MacKinnon, 2013). MacKinnon cites examples of power
relations created by structures of race, gender, and class discrimination, and problems
that result due to systems in place such as: white supremacy, male dominance, or white

done by embracing research frameworks which are intersectional (MacKinnon, 2013, p.
1023). Therefore, sameness and difference feminisms are also considered in informing the
overarching critical feminist perspectives for this research.
Sameness and Difference Feminisms
Sameness feminism follows the belief that women can do all things that men can
do, with the primary enemy of this way of thinking being, sexism. Difference feminists

with the primary antithesis to this way of thinking being androcentrism. This way of
thinking rejects

as well as the notion that women should try to
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It should be noted that these waves of
thought are not necessarily competing points of view. These frameworks present
additional examples of multi-faceted feminist frameworks which can be used in
analyzing lived experiences and

overarching

collection of critical feminist perspectives.
Use of Critical Feminist Perspectives in This Study
In summary, the feminist frameworks of feminist standpoint epistemology,
multicultural feminism, intersectionality, and sameness and difference feminisms were
used in coordination with one another to define an overarching set of critical feminist
perspectives in this study. Feminist standpoint epistemology aims to achieve social
justice through viewing the world through the eyes of the oppressed and centering these
voices (Harding, 2007; Nagy Hesse-Biber, 2007). Multicultural feminism recognizes
heterogenous viewpoints, even among shared webs of identities (Tong, 2007).

experiences in discrimination, and these identities do not exist independently of one
another (Carbado, 2013; Cho et al., 2013; Crenshaw, 1989; MacKinnon, 2013; Mohanty,
2013; Patil, 2013). Sameness and difference feminisms reject androcentrism and sexism
in maintaining that women are capable of all things and that any gender differences
should be celebrated (Tong, 2007). Integrating each of these feminist frameworks in
historical analysis, allowed the voice of Ms. Young to be centered and therefore share the
most accurate truths possible.
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Overview of the Study
This study took the form of historical analysis. I analyzed data through critical
feminist perspectives aligned with the empowerment of women in STEM fields (Harding;
2007; MacKinnon, 2013; Nagy Hesse-Biber, 2007; Tong, 2007; Wheeler, 2011). Not
only did this exploration center around an individual who was marginalized in her
popular topic of research until after the

2001; Nagy Hesse-Biber, 2007).
This historical exploration was conducted to showcase not merely the importance
of diverse representation in STEM fields, but to further highlight barriers and strategies
utilized by Ms. Young to persist as a woman in these educational and career
environments. Rossiter (1997) pointed out that while it is known that low percentages of
women gain access to STEM fields, and even fewer persist over time or to leadership
roles, more research must be conducted to learn about the specific women who do persist.

individual human being enmeshed in a series of institutions that are struggling in a
variety of ways to contend wit
p. 37). The selection of historical analysis for completing this study was further
rationalized as Howell and Prevenier (2001) emphasized that distance from an event or
series of events in time can better position the researcher to call attention to
circumstances once considered ordinary
in technical positions at the NACA/NASA), as these instances would not have been
deemed worthy of research at the time.
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Accumulating this evidence of success in her academic and professional life, I
created a robust collection of Ms. Young

to STEM, the

NACA, NASA, and aeronautics fields, and uncovered the

of these experiences.

This contribution to an archive is paramount to historical research, defined by Howell and
reations of scholars and intellectuals who have organized to
collect and preserve documents relating to the history of places, groups, or movements
(p. 37). The time period of interest for this study was ~1914 to 1968, reflecting Ms.

To situate the reader in this research, I begin with a discussion of the historical

higher education and in STEM fields. In addition, I provide an overview of the NACA
and NASA environments for women and close the historical context section with a brief
1980s. Within this historical
context

I then

include a collection of relevant literature to evidence the barriers for women in STEM
fields which still exist today.
Significance of the Study
This research has the potential to inspire future generations of women to persist in
STEM fields, in higher education, in the professional environment, and at NASA. Its
power to do so is rooted in the evidence of stories of role models, mentors, and activists,
encouraging others to follow in their footsteps (Adams et al., 2016; Thomas et al., 2015).
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experience in science is the proportion, though changing over time, of women in her field
or subfie

experiences in STEM took place decades ago, from 1914 to 1968, I argue that lessons
learned of her unique journey are still relevant today. The systemic and structural barriers
Ms. Young faced, while they have shifted over time, still present significant obstacles for
women in STEM fields. And yet, Ms. Young continually persisted through systems of
social and structural inequality. The importance of sharing

story not only

unveils the countless gendered barriers deterring women from pursuing and persisting in
STEM fields, but it can also empower generations of girls, women, and other
marginalized identities to persist in STEM fields
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Chapter II
Relevant Historical Context
In this section, I provide relevant historical context to the experiences of Ms.
Young. This context includes a brief discussion
bookended

which
in higher education, and

at the NACA and NASA. The context provided centers on the time period of relevance to
sional career (1914

1968). I further expand on these

environments as they pertain specifically to women in STEM disciplines and discuss
common barriers that existed across these settings.
Women Movement (~1860s - 1910s)
t a time when significant activity was seen in
the

in the

advancement of women and much more work was to come. In this section, I provide brief
context

in the late nineteenth and early twentieth century in

U.S. This multifaceted movement had many players across viewpoints and genders,
existing on a spectrum of
This context is provided to better frame the time period
and entrance into the STEM workforce.
Early Division in Suffragism and Feminism
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-Harris, 2003, p. 95). Suffragists,
who were largely middle-class non-wage-earners, and often married to businessmen,
lawyers, merchants, or professors,
essential to furthering this WWA objective (Handy-Marchello, 2019; Kessler-Harris,
2003). However, the wage-earners of the WWA saw other issues which directly

advocating for change. This disconnect between views of the wage-earners and non-wage
earners contributed to
their efforts (Kessler-Harris, 2003; Rossiter, 1982). And even within these two ideologies
lived further divergence of opinion.
Feminism
As women gained increased access to higher education and associated jobs (even
if still marginal positions), they began to view sexist societal expectations as intolerable
(Rossiter, 1982). Feminism became a strong ideology in the 1910s, especially among
women in more professional positions, and was often seen as more politically radical than
suffragism (Rossiter, 1982). Goals of feminism were aimed at changing the marginalizing
expectations of women, and those who joined these efforts were often middle-class
(Rossiter, 1982). Rossiter (1982)

demands were often not met (p. 101). Other women still, viewed suffrage as the extreme
demand, and believed they should continue to focus on issues such as access to higher
education and diversified employment (Rossiter, 1982).
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Quite often, feminists of the late 1800s and early 1900s saw suffrage as secondary

y
for women, and therefore placed these concerns above the pursuit of the right to vote
(Kessler-Harris, 2003). Further, feminists believed that

legislation (Kessler-Harris, 2003, p. 96). The wage-earning women often saw their
economic interests aligning with those of wage-earning men, and further rejected a solefocus on gaining the right to vote (Kessler-Harris, 2003).
Some actions taken to secure labor rights for women in the 1870s however, were
tied to ideological dangers in defining

capabilities (Kessler-Harris,

2003). For instance, the argument to limit hours worked per week for women, centered
on sexist societal expectations. Women were seen as weak and domestically oriented,
(Handy-Marchello, 2019;
Kessler-Harris, 2003; Rossiter, 1982). Therefore, they were entitled to special protections
under labor laws (Kessler-Harris, 2003; Rossiter, 1982). While the end goal of safer
working conditions for women was reached using this argument, the foundation of the
argument itself held women back from being seen as equals in the workforce. As the
feminist platforms were not without their flaws, the foundation of the suffrage movement

Suffragism
Suffragists saw the ballot as the most powerful tool to make considerable strides
-Harris, 2003; Rossiter, 1982; Rozum & Lahlum, 2019). And
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while some suffragists asserted that women were just like men, and therefore should be

suffrage in sexist belief systems (Kessler-Harris, 2003). To secure the passage of

suffragists continued to pursue more and more conservative viewpoints (Rossiter, 1982).

standards, and often omitted other marginalized groups such as women of color and
immigrants (Handy-Marchello, 2019; Rossiter, 1982; Rozum & Lahlum, 2019).
was first granted in the school setting in many states
throughout the U.S. (Handy-Marchello, 2019; Rossiter, 1982; Rozum & Lahlum, 2019).
In Dakota Territory (later North Dakota), where Ms. Young spent her childhood and
pursued her education, women were granted this right in 1883 (Handy-Marchello, 2019).
Women were allowed to vote in matters related to the school board and other local school
issues, as these issues concerned the education of their children, and thus remained within
of allowable tasks (Handy-Marchello, 2019; Rossiter, 1982). Even in
school suffrage however, women were given separate and distinct ballots from men
(Handy-Marchello, 2019).
Other conservative viewpoints used by suffragists to secure the right to vote for
women were rooted in gendered morality. For instance, some suffragists asserted that
women were purer than men and held higher moral standards. As caregivers,
housekeepers, and guardians of social standards, women should be allowed access to the
immoral government. To this end, others pointed out that women
held a unique nurturing perspective which required its own representation in the political
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process (Rossiter, 1982). Yet others still, cited the corrupt government as reason for
barring women voters; it would be wrong to expose women, who held pure morals, to
such an immoral political system (Handy-Marchello, 2019). In summation, the
justification suffragists used to secure the ballot for women was at direct odds with what
feminists stood for in terms of gender equality (Rossiter, 1982). And in some cases, the
(HandyMarchello, 2019).
Further, suffragists focused their efforts solely on non-immigrant white women
(Block, 2020; Rossiter, 1982; Rozum & Lahlum, 2019). The suffragist departure from
equality for all and the premise of their argument lying in gender stereotypes further
caused the two groups of feminists and suffragists to diverge. Even after the passage of

women voters. Women had to be citizens of the U.S. and in some states, if they married a
nonWomen of color were also left behind in the suffrage movement, most not gaining the
right to vote until the passage of the 1965 Voting Rights Act (Block, 2020; Rossiter,
1982; Rozum & Lahlum, 2019).
As Ms. Young was a student in North Dakota throughout a majority of the

movement specific to the state.

prior

to 1889 faced its own set of barriers to passage (Handy-Marchello, 2019). While
-threatening to men, allowing women to vote
in state and national elections was where the true threat to the patriarchy came into
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question. North Dakota was not yet a state and attempts to secure statehood required the
establishment of a state constitution. If this constitution included voting rights for
women, it was more likely to be struck down, therefore denying statehood to Dakota
Territory (Handy-Marchello, 2019; Rozum & Lahlum, 2019).
Further, not all women in North Dakota supported suffrage or feminist ideals;
some even formed organizations such as the North Dakota Association Opposed to
Woman Suffrage (NDAOWS) which
as homemakers and mothers (Handy-Marchello, 2019). Many men were resistant to the

belong to the family unit and not the individual meant that the man, serving as the head of
the house, should be the sole voter (Kessler-Harris, 2003). It was not until the 1906
National American Woman Suffrage Association (NAWSA) Meeting, which called for
stronger support of the suffrage movement among women, urging feminists to join the
fight, that some joined forces to ultimately gain women the right to vote (Rossiter, 1982).

the time.

in 1914, came the start of the

first World War. In fact, Ms.

local,

national, and international war efforts. In her senior year of college, Ms. Young served as
an elected member of a University of North Dakota committee which contributed to the
United War Work campaign
Rossiter (1982) states that as women played a significant role in winning World
War I, their actions here also contributed in part to the passage of the Nineteenth
Amendment. Suffragists were largely supporters of war efforts, and directly contributed

26

through volunteer work at home and abroad, in industry, and in temporary jobs (KesslerHarris, 2003; Rossiter, 1982). By 1920, in a process accelerated by the war but not
ering the workforce, and in diverse fields including
white-collar areas, manufacturing, domestic service, and agriculture (Kessler-Harris,
2003, p. 224). With an increase in workforce choices for women, they resisted a return to
the positions they held prior to the war (Kessler-Harris, 2003).

graduated from the University of North
Dakota in 1919 and served as college faculty and a local schoolteacher before departing
for a technical position at the NACA in 1922 (NARA, Record Group 146; Pearl Young
Papers, 1927

1995). This position was indeed outside what society had previously

defined as the

first woman to hold a technical

position at the NACA (Allen, 2017a; Brumbaugh, 2013; Pearl Young Papers, 1927
1995; Rossiter, 1982).
And while securing women the right to vote
victories, [] it did provide a sense of freedom and of endless possibility (Kessler-Harris,
2003, p. 224). Embedded in this

possibility for women were increased choice

in higher education, family roles, and the workforce.
fewer births per family as well as increased access to birth control aids, which also
increased this sense of freedom and independence among women (Kessler-Harris, 2003).
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Women and Higher Education (1914

1968)

As Ms. Young was a student in higher education from ~1914 to 1919, and an
instructor and professor in later years at multiple colleges and universities across the
U.S., it is pertinent to the study to include an examination of the state of higher education
at the time. It is also relevant to explore policies and movements prior to this time period
that contributed to the higher education environment, specifically for women. In this
section, I explore a brief history of American higher education as it pertains to women, in
terms of holding the position of both student and faculty. I further describe the barriers
that existed for women in these roles in higher education, and the strategies they used to
persist, which consequently results in a discussion of
graduation from an institution of higher education. I provide this context to better
illustrate the environment that Ms. Young may have experienced as a student, a faculty
member, and in exploring her career options upon graduation.
Women as Students in Higher Education
Admission Barriers. Today women earn more than
and doctoral degrees in the United States (Parvazian et al., 2017). However, women and
other marginalized communities were not always welcome to apply to and enroll at
American institutions of post-secondary education (Rossiter, 1981; Thelin, 2011). In fact,

idea (Thelin, 2011). If women desired to attend college in the United States at the turn of
the twentieth century, quite often, the only plausible option for them was attendance at an
all-

(first established in the 1840s and 1850s), which frequently did not

offer the same programs of study that were included in colleges open to only men
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(Thelin, 2011).
While many of these American
the South quickly followed suit, to encourage Southern women to attend college near
home, where Southern men could control the curriculum, and not be infiltrated by the
North (Thelin, 2011). This way of thinking demonstrates
a strong example of dominant groups (men) attempting to control the environment of
men maintain their place at the peak
of the academic hierarchy (Harding, 2007; Nagy Hesse-Biber, 2007).

Jamestown) where she enrolled in courses from the Commercial, Domestic Economy,
and Oratory departments (Jamestown College, 1915). Curiously, her transfer to the
University of North Dakota in 1917 saw a shift in coursework from content which had
courses in science and
mathematics (Pearl Young Papers, 1927

1995; Rossiter, 1997; Thelin, 2011). The

options available to Ms. Young in college coursework reflects this difference in
availability of programs of study at different colleges described in Thelin (2011).
Barriers in the College Environment. Moving beyond admission, even if
women were admitted into these male-dominated institutions, they were oftentimes met
with additional barriers, based on their gender identity. For example, finances served as a
limiting factor for women to attend college. As women were not legally allowed the same
levels of financial independence as women today, these financial impacts could result in
inadequate schooling or force women to rely on the generosity of donors in establishing
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In addition, female college students were commonly not allowed to earn degrees,
nor were they included in class rosters alongside their male counterparts (Rossiter, 1981;

a standard of admitting more women. To justify their

, nevertheless, this notion is the
paradoxical leg the colleges chose to stand on. Eisenmann (2010) states that this
post-WWII America,
despite their representation of one third of the student body. For instance, female students
were rarely considered in decision-making regarding educational policies and practices
(Eisenmann, 2010).
An additional barrier that women encountered upon admittance to coeducational
colleges included tracking into specific fields with discouragement from pursuing other
fields which were

according to societal and institutional

expectations at the time (Thelin, 2011).
mathematics, and chemistry, would have fallen i
women No matter their field of study however, college women in the late eighteenth
and early nineteenth centuries took their studies seriously, and did not cheat (Horowitz,
1987).
Attending college was starting to become more socially acceptable for women in
the 1920s (after Ms. Young had already graduated in 1919) (Allen, 2017a; Ball, 2017;
Horowitz, 1987). And while women readily experienced exclusion from participating in
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extracurriculars in co-educational colleges, they did not let this barrier stop them. Instead,
they formed their own student organizations and extracurriculars. For male students,
participating in these activities led to careers in business. Conversely, women, having not
previously had the opportunities to build these skillsets, were met with additional barriers
This
exclusion

did not rule at the all-

colleges, however. On allparticipated in sports, student organizations, handled budgets, and attended other social
gatherings with classmates (Horowitz, 1987; Thelin, 2011).
Barriers in Pursuing Advanced Degrees. If women were able to persist through
the multitude of barriers presented to them in their first four years of college and go on to
pursue advanced degrees, this pathway was often only possible if they had the good
fortune of a professor who valued their individual education. Therefore,
attainment of graduate degrees was not dependent on intrinsic ability. It instead relied
achievement of advanced degrees was
in the hands of individual professors at their colleges who had the choice to mentor (or
not mentor) these women (Rossiter, 1997). Recall feminist standpoint epistemology
which recognizes the existence of patriarchal institutions as driving forces in limiting
choices of marginalized identities (Nagy Hesse-Biber, 2007; Wheeler, 2011).
However, even that choice did not fully and autonomously belong to the
individual professors; society did not make it easy for professors to make the decision to
mentor women in these advanced degree programs. Professors who elected to serve as
mentors to female students

-
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they would face charges of Communism in the 1940s and 1950s, a further deterrent to
serving as a mentor to women (Rossiter, 1997). It was far more common for prominent
scientists to refuse to train female graduate students, truly pulling the choice to pursue
these advanced STEM degrees out of the hands of the oppressed group (Rossiter, 1997).
nd faculty alike pursued advanced
studies of their choosing, which subsequently saw many of their graduates enrolling in
advanced degrees in law, medicine, and Ph.D. programs (Thelin, 2011). Between 1860
and 1890, curricula for women increasingly diversified, to include applied sciences and
engineering more readily, in addition to agriculture and teacher education (Thelin, 2011).

w for these institutions from large donors
interested in philanthropy (Thelin, 2011). Despite advances made in undergraduate
education for women, it was still highly unlikely for women to earn doctorates, because
of continued sexist practices in barring women from admittance, based purely on their
gender (Rossiter, 1997).
So, while changes were on the horizon, women were still met with barriers in
higher education, and women still persisted. Some women even continued their career
paths to remain in the higher education environment; they now held positions as faculty
at the very institutions which worked so diligently to keep them from persisting
(Horowitz, 1987; Thelin, 2011). While no longer students, these women were met with a
new set of barriers that did not stray far from the ones they had experienced in pursuing
their post-secondary degrees.
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Women as Faculty in Higher Education
Women were marginalized as both students and faculty in the college
environment, and still face barriers in these roles, today (Adams et al., 2016; Eisenmann,
2010; Rollor, 2014). The proportion of women in STEM fields decreases with every
educational transition. This dropout includes transitions such as middle school to high
school course enrollment, major selection for a b

to a selection of a

and even completion of a Ph.D. in a STEM field to acquiring a
faculty position (Adams et al., 2016; Carpi et al., 2013; Grossman & Porche, 2014;
Hutchins et al., 2019; VanLeuvan, 2004; Xu, 2016).
Ms. Young held STEM faculty positions in higher education at several points
throughout her career. She was a physics instructor at the University of North Dakota
during the 1919

1920 academic year following her graduation (

Members

. She was later an Assistant Professor of Physics at

Pennsylvania State College at Pottsville (now Pennsylvania State University) from 1947
1957 (Gresmer, 1959; Hansen, 1987; NASA Langley Research Center, 2017; Pearl
Young Papers, 1927

1995; Young, 1966a). Following her retirement from NASA, Ms.

Young also served as physics faculty at Fresno State College in California (now
California state University

Fresno) during the 1961

1962 academic year (Fresno State

College, 1961a; Fresno State College, 1962; Pearl Young Papers, 1927

1995). Holding

multiple faculty positions in Physics over a span of four decades likely exposed Ms.
Young to these shifting barriers in the higher education environment, and her repeated
return to college teaching is evidence of her persistence.
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Although women hold positions as STEM faculty at higher rates today, than
during the time period when Ms. Young served as faculty, these numbers are still
disproportionately low. And even lower are the number of women in senior faculty
positions (e.g. department chairs or full professors) (Adams et al., 2016). According to
Rollor (2014), gender disparities also exist with regards to tenure in STEM faculty
positions. While 77% of male faculty in STEM hold tenured or tenure-track positions,
only 60% of women hold this same status. In addition, 14% of women hold non-tenure
track positions in STEM, compared to only 8% of men (Rollor, 2014). There also
remains a gendered wage gap among STEM faculty, with women paid 12% less, on
average, than men with similar background training and years of experience (Rollor,
2014).
Higher Education and Women in the Workforce
Female college graduates are met with additional barriers upon entering the
workforce. For example, while women have traditionally been assigned the role of
caretaker within the family by men, this limiting gender role does not allow them (or
places barriers, at best) to pursue professional careers in the workforce or to further their
-Mark

Recall the

critical feminist perspectives defined for this study.
productive and reproductive labor in a distinctly gendered society, thus benefits men,
who are then able to continue to claim the positions of managers of social institutions and

the professional sector of society, because if women are not earning business, law, or
other post-secondary degrees, how could they possibly be leaders in the workforce?
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Whereas conversely, women (the oppressed), may argue that they could not possibly hold
leadership positions in the workforce, because educational opportunities were closed to
them; therefore, their role in society had to continue to be caretaker; they had no other
Multicultural feminism posits this same sentiment; if women were given the same
educational and occupational opportunities as men, women would finally have the chance

It was also increasingly common for female college graduates to go unmarried as
they instead pursued careers, often in teaching (Horowitz, 1987). This identity aligns with
Ms. Young

never married, and upon her college graduation,

she held two teaching positions, one in physics at UND, and one as a local schoolteacher,
before entering the NACA workforce (Allen, 2017a; Ball, 2017). Horowitz (1987)
describes the trends for a female graduate from a co-educational college at the time to be:
1) a strong-minded woman, 2) from a modest background, 3) who entered teaching, 4) or
scientific research, and 5) in the early twentieth century. It is startling how spot on this
description is to describing Ms. Young. A surface level assessment portrays that perhaps
Ms. Young was not that unique after all, yet her continued journey states otherwise.
STEM Fields: Barriers to Access. For women who elected to enter a career field
outside academia, a different set of barriers existed. Access to the workforce itself was a
significant barrier, especially when applying for a position outside the purview of what
was considered acceptable work for women by societal standards of the time (Rossiter,
1997). For example, the higher education programs that saw significant growth in the late
nineteenth century were centered in teacher education, a job thought to be suitable for
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women (Rossiter, 1981; Thelin, 2011). This sentiment continued through to vocational
guidance for female college graduates; why apply for a position where women were not
wanted, when you could be a teacher with relatively few barriers? (Rossiter, 1981).
An article published in a 1956 National Science Foundation (NSF) booklet titled,

become schoolteachers, allowing women to follow the engineering track would be absurd
(Rossiter, 1997). At the time of this NSF publication, Ms. Young had been teaching
engineering physics at the collegiate level for nearly a decade (Gresmer, 1959; Hansen,
1987; NASA Langley Research Center, 2017; Pearl Young Papers, 1927

1995; Young,

1966a.) It was clear to women that they were unwanted in STEM fields, not only by
society at large, yet by the individuals in the STEM fields, as well.
Even if women did gain access into fields
such as physics, chemistry, or mathematics (the fields in which Ms. Young earned her
degrees), these women
to a 1961 NSF report on the workforce environment for scientists from 1956-1958
(Rossiter, 1982; Rossiter, 1997)
Man
(National Science Foundation, 1961).

ten

sisters, daughters, wives, or friends of men already in the field, as it would have been
much more difficult for women to enter the field if they were not somehow already
connected (Rossiter, 1997). Rossiter (1997) further points out that female scientists who
gained access to the field who came from family wealth, were often asked for donations
to the research being conducted. They were then marginalized as patrons and donors
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(actions which could be deemed

s

r their

scientific contributions (Rossiter, 1997).
To provide context, this 1961 NSF report was published four decades after Ms.
Young entered the STEM workforce at the NACA, as one of these female
(NARA, Record Group 146; Pearl Young Papers, 1927

1995; Rossiter, 1997). The

unyielding existence of systemic and structural barriers for women in STEM after this
significant passage of time suggests that the environments Ms. Young experienced at the
NACA, NASA, and in higher education from 1914

1968, were even further from

providing gender equitable opportunities. Defining the admission of women into STEM
fields as a

-

of higher education (Eisenmann, 2010). With colleges disinclined to admit women only a
few decades prior, it only makes sense that this practice would follow women into the
STEM workforce.
Additional
barriers in the workplace were introduced as percentages of female representation rose to
between 5% and 15% in the field (National Science Foundation, 1961). At this level of
representation, men working in these fields became leery of their job being seen as

assigning women to positions such as: computers, editors,
chemical secretaries or librarians, technical writers, assistants, and computer
programmers (Rossiter, 1982; Rossiter, 1997). This feminization of various fields
included

to distanc

work

STEM fields held on to positions that

37

they

-

tech instruments,

allowed to pursue positions which relied on

In line with this res
physics were represented by female scientists at 10%, 5%, and 2% in these fields,
respectively. The average representation of women across STEM fields at the time was
6% (National Science Foundation, 1961). Further, Ms. Young started at the NACA as a
laboratory assistant in 1922, moved to junior physicist in 1925, and then switched tracks
to roles in technical editing, in line with findings presented in Rossiter (1982) and
Rossiter (1997) (NARA, Record Group 146; Pearl Young Papers, 1927

1995). As will

be discussed in later sections, Ms. Young experienced this discrimination
STEM fields, firsthand (Allen, 2017a; Ball, 2017; NARA, Record Group 146; Pearl
Young Papers, 1927 - 1995).
Limited Opportunity for Advancement. In addition to segregation by scientific
topic to maintain male prestige, gendered hierarchies in leadership also existed (Rossiter,
1982). All too often, women were met with hostile work environments in a society that
did not allow them to speak up. Women were governed not only by policies in the
workplace on their actions, yet societal taboos prevented them from advocating for
themselves, as well (Rossiter, 1997). The limited number of women in these positions
also made it highly unlikely that two or more women in these positions even knew one

impossible, as women had previously taken the initiative to do as college students
(Horowitz, 1987; Rossiter, 1997; Thelin, 2011). This limited support from one another
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also made it much more difficult to advance to leadership positions, supporting the
statistic of very few women in leadership positions in STEM, even at present day (Avolio
-

; Rollor, 2014; Rossiter, 1997).

advancement at the NACA, as well as in the experiences of her colleagues. Despite Ms.

evidenced by experience and job performance, she was repeatedly met with
discriminatory barriers. A discussion of advocacy, professional role classifications, and
biased performance reviews is included in the findings section.
Women were further passed over routinely for these leadership roles, if they were
(A

-

). Sexual harassment in these positions was not uncommon, also pushing
women to opt out of the workplace path to leadership (Aguilar & Baek, 2020; Avolio
-

; Powell & Sang, 2015; Rossiter, 1997). It is evident

from these many barriers that women faced even after persisting through the higher
education environment, the workforce was still prepared to prevent them from entering
what was deemed sacred or untouchable fields and sustain male-dominance. One such
agency embodying barriers to entrance and persistence for women, was the
NACA/NASA.
Women and the NACA/NASA: Progress and Barriers
To better understand the professional journey of Ms. Young, it is essential to
explore the environment for women at the NACA (National Advisory Committee for
Aeronautics), later NASA, and how this environment evolved over time. The NACA was
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established via the Naval Appropriations Act on March 3, 1915, to
the scientific study of the proble
(Garber, 2002; Garber, 2018). Only seven years later, the NACA saw its first female
technical employee, who made significant contributions to achieving this overarching
goal. Ms. Pearl Irma Young set the stage for many women in STEM fields to follow.
It is worth noting that the establishment of the NACA required that its people

its fundamental problems, and who combine[d] engineering training with profound
mathematical knowledge, the rare gift of originality, and demonstrated ability in the
The NACA was forever changed when the
Langley Memorial Aeronautical Laboratory (LMAL) received those criteria and more
with the official hiring of Ms. Young in 1922. Recall that Ms. Young was the first
woman to hold a technical position within the NACA and would be the only woman in
such a position at the agency for more than a decade (Allen, 2017a; Brumbaugh, 2013;
Pearl Young Papers, 1927

1995; Rossiter, 1982). In 1921, only one employee at the

NACA was female; her title was stenographer and she served as clerical staff (Hansen,
1987).
Hansen (1987) stated that the
chief physicist at age 25 in 1921. At the time,

him for the job (p. 43). I include this detail, as Ms. Young was
similar in age and experience to Mr. Norton, and yet her starting role at the NACA was
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Pearl Young Papers, 1927

1995). As

NACA, women did not experience similar levels of ease entering the technical
workforce, despite qualifications which met or exceeded those of their male counterparts.
The LMAL grew from
(Hansen, 1987; Young, 1966a). The
NACA continued to experience steady increases in employment numbers through the
1920s and 1930s. By 1927, the laboratory had grown to 149 employees, seven of which
were women (Hansen, 1987).
LMAL
With many engineering colleges located in the North, much of the surge of new
NACA employees in the 1920s

1940s came from outside Hampton, VA. These

newcomers to the LMAL were not welcomed by the community; they had trouble finding
Of the 32

(Young, 1966a, p. 16). NACA employees with eccentric personalities were often referred
to as

. While some of these individuals were regarded with humor, others

at the LMAL believed themselves to be intellectually superior to the locals in Hampton,
VA; it is no wonder that residents had negative feelings toward these outsiders (Hansen,
1987).
This isolation from the Hampton community, however, was not met with the same
feelings of isolation within the NACA. Professionals at LMAL formed an activities
association, where they could fish, picnic, and partake in other recreational activities.
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characterized by intense interactions between professional members of the NACA

So, while the men who came to the LMAL as outsiders were able to remedy this
identity by building networks within the NACA

what were the

women to do to build a sense of belonging?
precluded her from belonging to the Hampton community, and her gender precluded her
. (Pictured in
Figure 2 are the LMAL employees in 1930.) Even the number of professional women
with fingers left

It is hardly surprising then
experiences at the LMAL, when they were not actively recruited. For example, George
Lewis, Director of Aeronautical Research at the NACA, wrote a letter encouraging
engineering graduates to apply for an NACA apprenticeship in 1926, only referring to
male pronouns, when in fact, Ms. Young had been hired by the agency four years prior
(Hansen, 1987). Further pointing to gender inequities, the NACA Main Committee,
comprised of executive officers leading the agency between 1915 to 1958, never had a
female member (Hansen, 1987). The work environment at the NACA seemed to have
ignored the female employees in the agency, just one of many barriers women would face
within the NACA.
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Figure 2 NACA Employees at LMAL
NACA Employees at LMAL

May 15, 1930

May 15, 1930

Note. This image includes employees of LMAL in 1930. Note the disproportionately low
number of women in the photo, seen in the front row and on the right side of the image
(NASA/Langley Research Center, 1930). This image is included
permission guidelines for non-commercial use of still images. Details on these guidelines
can be found online here: https://www.nasa.gov/multimedia/guidelines/index.html.
Early Female Computers at the NACA
It would be more than a decade before the hiring of women in technical positions
(like the one held by Ms. Young) was no longer defined as such a rarity. The first group
of computers hired at LMAL included five women hired in 1935. The position of human
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solely to women, and they were pivotal to the progress made
by the NACA and NASA up to and through the 1970s. The work assigned to these
mathematicians had been previously undertaken by engineers at the NACA (all of whom
no longer had to
time consuming

However, this celebration of speed and
acc

In fact, even as these

women were charged with completing calculations once assigned to male engineers, their
work was not held in the same regard. Further, Atkinson (2017a) described the hiring of
this group of women

for the NACA, rather than an intentional move

toward gender equity

.
allowed the NACA to justify lower pay and

employment classifications. This practice followed the trend
roles in STEM fields

seen in STEM positions outside of the

NACA as well (Adams et al., 2016;

-

;

Blickenstaff, 2005; Grossman & Porche, 2014; Powell & Sang, 2015; Rossiter, 1982;
Rossiter, 1997; Whittier, 1995). Men who previously completed these calculations were
given
in these identical positions
(Loff, 2017). As will be discussed in the findings section, Ms. Young experienced these
same barriers as a woman at the NACA; while her
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classifications, she was not always assigned this designation (NARA, Record Group
146).
So, while the NACA employed increasing numbers of women in technical
positions throughout the 1930s, women were yet to be recruited in large numbers. It was
not until the early 1940s that the NACA experienced labor shortages in positions
historically held by men, which required the agency to seriously pursue the recruitment of
women to fill these technical roles. These labor shortages and needs for specialized labor
were due to the impacts of World War II (WWII).
WWII Impacts on Employment of Women at the NACA
The 1940s marked the first time the LMAL experienced a pronounced increase in
the number of female employees at the NACA, many of whom were filling positions
once only filled by men. While women did hold positions at the NACA prior to WWII, it
was not until after 1941 that significant expansion in female employment was even
pursued by the center. Prior to this wave of increased employment of women at LMAL,
no more than 100 women were employed at the center at a time, and often only in nontechnical positions (e.g. secretaries, stenographers, typists, mail sorters, payroll and file
clerks, telephone operators, and receptionists). During World War II, women acquired
more technical positions, continuing to take on duties previously assigned to male
engineers (e.g. mathematical tasks such as: slide rule work and curve plotting). Women

assistants (Hansen, 1987).
A driving force behind increases in labor needs at LMAL in the early and mid
1940s was the unique ability of LMAL employees to produce specific resources needed
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in the U.S. for WWII. Men were recruited in droves in recruitment campaigns that scaled
the Atlantic coast to fill technical positions such as draftsmen, machinists, and
metalsmiths. Local boys were recruited for part-time positions, and women who worked
as English and Mathematics teachers were recruited to fill summer positions as

employees of LMAL due to higher wages (relative to other positions open to women at

holding a more direct tie to wartime efforts (Hansen, 1987). The total number of
employees at LMAL increased more than threefold between 1941 and 1945 from 940 to
3,220 (Loff, 2017). Following WWII, nearly 1,000 women were employed at LMAL,
comprising roughly half of non-professional employees at the center, and one third of the
entire staff (Hansen, 1987). In addition, it seems that the needs of WWII, in effect, put
LMAL on the map. Prior to the war, many members of congress did not even know that
the NACA existed (Hansen, 1987).
eeds of
WWII. Given her 20 years of experience at the agency and significant contributions in
technical editing, she transferred from LMAL to a newly established NACA location in
Cleveland, OH in 1943, then named the Aircraft Engine Research Laboratory (AERL).
This recruitment of additional women at the NACA meant that Ms. Young left a
technical editing staff of eight women at LMAL, to lead a new team of women with
STEM backgrounds in her technical editing office at the AERL (NARA, Record Group
146

1995).
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The welcoming culture of LMAL prevailed for newcomers during the surge in
employment at LMAL during WWII, if of course, these newcomers proved their
technical skillsets were of the high standards expected by veterans of the laboratory
(Hansen, 1987). And according to Hansen (1987), this welcoming environment held for
new employees regardless of gender. Afterall, women increasingly played a vital role
in the research and technical divisions at LMAL (Hansen, 1987).
Interestingly, even research published by Hansen (1987) used the following
around the time of WWII:
(p. 203). The use of the term manpower
when describing employment of all genders, with a focus specifically on the marked
increase of employment of women in technical roles at the NACA, reflects a continued
patriarchal culture well into the 1980s and beyond. When referring to the women
employed by LMAL post-WWII, Hansen (1987) describes the non-technical positions as
unspectacular jobs involved in keeping the wheels of the government laboratory
run
rolled up
their sleeves, donned shop aprons, and pitched in to do whatever work had been made
n
women at LMAL suggests a hierarchical value attached to technical versus non-technical
tasks

employees

their sleeves. This analysis further reflects the prestige assigned to roles defined as
masculine and inferiority assigned to roles defined as feminine (Rossiter, 1982; Rossiter,
1997).
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In the 1940s, these female computers (an overwhelming majority of whom held at
-

educational qualifications were frequently hired at

designations as

nearly twice that of women, starting at $2,600 per year.

at SP-8, with an annual salary of $3,200 (Loff, 2017).
Hansen (1987) posits that women were drawn to the NACA in part due to the
higher salaries, relative to the job market of available positions for women outside of the

nearly double the salary of what women were allowed to achieve. These staggering
differences in salary are some of the barriers women still face in STEM fields today
(Rollor, 2014).
Despite these gains in technical tasking, women still faced barriers in promotion,
unable to advance as quickly up the civil service ladder as male counterparts who held
given these

NAC

picture of equitable treatment at the surface level, comparing treatment to other
workplaces of the 1940s with even lower standards does not bode well for high marks in
gender equity and equality. Further, this statement of today is in reference to the year
oppressive expectations of women were

48

still largely influential across the U.S. (

-

Harding, 2007; Rossiter, 1982; Tong, 2007).
Further evidence of gender inequities can be seen in a 2008 oral history interview
of Edwin Kilgore, an engineer at the NACA and NASA. He spoke of the 1940s at the
NACA regarding the environment for women and beliefs about positions which were
considered suitable

to help the NACA establish an additional research laboratory in 1943, a higher number of
women had now entered the throngs of technical roles at the LMAL for the first time,
(NARA, Record Group 146;
Pearl Young Papers, 1927 - 1995). It is worth noting that the transition from men to
women in filling these roles was not proactive on behalf of the agency; instead, this move
was reactive to the needs imposed on the NACA by WWII. Prior to the influx of women
taking on technical roles within the agency, Ms. Young still belonged to an extremely
small group of female STEM professionals at the NACA. As women started filling these
STEM positions in the 1940s and beyond, the barriers they faced began to shift within the
agency.
Additional Barriers for Women at the NACA/NASA
A central resource to this study which provides significant historical context in
Margot Lee Shetterly
research (2016). Lee Shetterly details the lives of many Black women at NASA in the
1940s through to present, in her book, Hidden Figures: The American dream and the
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untold story of the black women mathematicians who helped win the space race (Lee
Shetterly, 2016). The title of the historical novel itself calls forth the race and gender
inequities pervasive at the NACA and NASA. Traditionally, female stories have been left
untold while men were given the sole spotlight and credit for technical accomplishments
of the agency. And while not necessarily centered in this study on Ms. Young,
multicultural feminism and intersectionality come into play in analyzing these stories, as
many of these women at NASA were Black, compounding the oppressive structures they
faced, and hiding their significant contributions to the agency
(Anderson et al., 1987; MacKinnon, 2013; Tong, 2007).
barriers existed for women at the NACA
and NASA. And identifying as a woman of color at the NACA and NASA presented
additional barriers still. Requirements for managerial positions included educational
minimums that were impossible for women of color to meet. Impossible, not because
they lacked intellectual abilities or technical skills. Impossible, because discriminatory
laws were in place that barred their enrollment in higher education programs that would
allow them to earn these STEM degrees (Lee Shetterly, 2016). Impossible, because these
degrees were included as standard eligibility requirements to pursue opportunities for
career advancement. These barriers are just a sampling of many obstacles faced by
marginalized communities, aimed at maintaining the status quo of white male engineers
representing the face of the NACA and NASA. And these barriers (both veiled and
explicit) extend far
beyond the positions she and her colleagues held.
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While opportunities for women at NASA have increased over time, women are
still underrepresented at the federal agency. In 2012, one third of employees at NASA
were women, holding 30% of supervisor positions and 20% of the engineering positions.
In 2017, 37% of new hires at NASA were women (Howat, 2016). These statistics reflect
the continued inequities in employment of women in at NASA, and in STEM fields and
in leadership positions as well.
Barriers for Women at NASA: Astronauts. While NASA is comprised of
individuals of all genders in STEM fields, in professions such as scientists, technologists,
engineers, and mathematicians, the most publicly visible career at the federal agency is
that of astronaut. It is therefore worthwhile to highlight inequities in this field, as they are
most visibly prominent. For example, while Alan Shepard became the first American
astronaut in space in 1961, it was more than two decades before an American woman was
even allowed to accomplish the same feat, largely due to gender stereotypes and biases
held by society and the men at NASA (Blakemore, 2020; May, 2017).
These sexist beliefs can be seen in the testimonies of astronauts John Glenn and
Scott Carpenter during United States Congressional hearings in 1962. Glenn and
Carpenter testified in these hearings that women were not qualified to be astronauts,
because, they stated, that women did not possess equal emotional, physical, and mental
stabilities as compared to men (Congressional Hearing Proceedings, 1962). Another

military test pilots; therefore, they did not have the same capabilities as men to be NASA
astronauts. However, the position of military test pilot was closed to women at the time,
therefore making it impossible for them to even apply for the position of astronaut

51

(Blakemore, 2020). This pattern is reminiscent of American higher education admissions
standards for women, and the managerial positions at the NACA and NASA for Black
computers (Lee Shetterly, 2016; Rossiter, 1981; Thelin, 2011). To provide context, at the
time of these congressional hearings in 1962, Ms. Young had just completed a year as
faculty, teaching engineering physics at Fresno State College in California (now
California state University

Fresno), having resigned from NASA two years prior.

This way of thinking further demonstrates feminist standpoint epistemology. The
dominant group (men, in this case) employed their ideologies to justify inequality,
whether intentional or not (Harding, 2007; Nagy Hesse-Biber, 2007). While this
significant barrier has since been removed (women can now be military test pilots and it
is no longer a prerequisite to be a NASA astronaut), gender biases continued to permeate
the ideologies of employees at NASA, and society in general (Adams et al., 2016).
In 1983, Astronaut Dr. Sally Ride became the first American woman in space.
And she did so, persisting through countless barriers that she and other women at NASA
encountered simply due to their gender identity. Rooted in societal stereotypes of
ignorance of

the

most often cited faux pas related to this inaugural flight was the inclusion of 100 tampons
in the supplies for Dr. Ride for a one-week mission in space (Blakemore, 2020;
Friedman, 2014). Dr. Ride was also asked countless sexist questions by the press
regarding her upcoming mission: on her use of the restroom in space and whether the
rigorous astronaut training made her cry (to name a few). She was not asked about her
technical capabilities, which were actually determinant of mission success. Everybody
wanted to know what kind of makeup I was taking up
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-

Dr. Ride told
feminist political activist Gloria Steinem in a 1983 interview (Blakemore, 2020). In a
move toward equal representation by gender, NASA now ensures that half of each new
astronaut candidate class is composed of women (Howat, 2016; Treat et al., 2020).
Barriers for Women at NASA through the Decades. A 2019 interview with
Sue Finley, the longest serving woman at NASA (1958

present day), highlights the

barriers she experienced as a woman at NASA through the decades. For instance, Test
Engineer Finley touched on her experiences serving on an all-female team near the
beginning of her career, "The woman who was in charge of it... thought that men
wouldn't take instruction from her and so just hired women," explained Ms. Finley. "And
women are much cheaper, they still are" (Ahmed, 2019). Ms. Finl
reflects the existence of gender bias or at least the perception of it at the agency, strong
enough to impact hiring decisions.
Women were not even allowed to apply to be engineers (a higher paid position) at
the beginning of Ms. Finley

, further introducing obstacles to professional growth

and success. Societal expectations of women to be both caregivers and full-time
workplace professionals also introduced (and still presents) barriers in career success
(

-

; Rossiter, 1997). Ms. Finley described her

experience returning to work while her sons were still young; "I think that when I went
there to work as a mother and a wife, I was being a trailblazer as far as women's lib,"
(Ahmed, 2019).
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Women

- 1980s)
final years of aeronautical research concluded in 1968, at a time
ing

taking place at the

is

movement as well, with goals and objectives differing as much as the women themselves.

~1960s to the 1980s to provide context as it relates to an analysis of the experiences of
Ms. Young.
With the Civil Rights Movement in the 1960s in the U.S., came another push for
gender equality.
the

-Wave Feminism or

s Liberation Movement (Evans, 1995; Gilmore, 2008). Various issues were

at the forefront of this movement, including: reproductive rights, an end to domestic
violence, and gender equality in the workplace (Evans, 1995; Gilmore, 2008). These
feminist coalit
[e]very version of feminism in the 1970s aspired to building a
Gilmore, 2008, p. 2, p. x). With
multiple players involved from varied backgrounds and interests, Second-Wave

2008, p. ix).
Liberal, Radical, and Cultural or Difference Feminisms are often cited as the
comm
2008, Weedon, 2007; Wheeler, 2011).

-

in their charges (Weedon, 2007, p. 40). Goals of liberal
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feminism focused on institutional change that granted women equal access to positions
traditionally held by men (Evans, 1995; Weedon, 2007). Radical feminism went one step
further, aiming to restructure the institutions to make them fit w

Liberal feminism evolved into forms of radical feminism later in the 1960s, citing
the need to branch out as liberal ideas failed to recognize the structure in place that was
tion.
Radical feminism of the 1960s and 1970s posited that educational reform was necessary,
as the current state of education was only advancing the patriarchy and subjecting women
to these ideas (Weedon, 2007). Liberal feminists, on the other hand, felt that curriculum
should include the patriarchy, as educating women on the topic would better prepare
them to resist it (Weedon, 2007).
Radical feminism also centered marginalized figures as role models. For example,
goddesses, witches, and healers were held
Consider: if her story had been known, would Ms.
Young have been thought of as
history? Radical feminism and cultural feminism further empowered feminine traits,
challenging the idea that masculine traits are superior (Weedon, 2007).
In the 1970s, radical and cultural feminists celebrated all aspects of womanhood,
once thought to be negative attributes. This celebration included sexuality, motherhood,
other traditionally feminine qualities (Weedon, 2007). However,
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lumping all women into one group was seen as problematic by some, who recognized
d (recall multicultural feminism and intersectionality
discussed in the theoretical framework section) (Carbado, 2013; Cho, 2013; Gilmore,
2008; Mohanty, 2013; Tong, 2007; MacKinnon, 2013; Weedon, 2007).
In addition to radical and cultural feminisms, new waves of feminist thought arose
in the movement. These feminist ideologies included lesbian, socialist, Black, eco-,
postcolonial, postmodern, cultural, and queer feminisms, to name a few (Evans, 1995;
Gilmore, 2008; Weedon, 2007). These new feminisms placed additional focus on
(Weedon, 2007).
Womanism also arose in the early 1980s (Wheeler, 2011). Womanist, defined by
social activist Alice Walker in 1983, held many definitions. Among them were: black
feminist or feminist of color; embodying outrageous, audacious, courageous or willful
behavior; w

;

responsible, in charge, serious; woman who loves other women, sexually and/or nonsexually, a

, and
; sometimes loves individual men, sexually and/or non-sexually;

committed to survival and wholeness of entire people (Walker, 1983). These myriad
definitions echo the sentiments of heterogenous ideas present in feminisms. Ideas of

in stating these needs as new, these ideas often ignored that many women of color, and
Black women in particular, were already doing so (Wheeler, 2011). Specifically relevant

the 1940s (Lee Shetterly, 2016).
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New waves of feminism additionally aimed to challenge previous waves of
thought by introducing a place for intersectional identities. For example, earlier
definitions of feminism meant that Black women were to choose which identity to
privilege: race or gender (Crenshaw, 1989; Wheeler, 2011). Intersectional feminism
aimed to address and center these experiences. Wheeler (2011) further describes Black

utilizing everyday strategies of political resistance (p. 20). Goals of Black feminism
were to empower the oppressed, stressing the importance of self-definition (Wheeler,
2011).

movement as well. Recall that this epistemology is included in the critical feminist
perspectives used in this study. This theory posited that marginalized voices were equally

11, p. 24). Further, there is no

social, economic, and symbolic vantagepoints (Wheeler, 2011).
Recall the early divides among feminist and suffragist groups, holding to

the sameness and difference feminisms, discussed in the section on theoretical framework
for this study. Various feminist waves of thought of the 1960s and after were also rooted
in similarities or differences between genders: in expectations, capabilities, and biology.
For example, liberal feminism disregarded biology, radical feminism assigned new
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meaning to biology, and postmodern feminism stated the need to
meanings of biological difference and their roles in constituting gendered subjectivity,
(Weedon, 2007, p. 40). This example highlights only one collection of waves of thought.
The critical feminist perspectives selected to inform the theoretical framework for this
study were born out of the

, both
areer.

Summary of Historical Context
In both the arenas of higher education and the NACA/NASA, women have
encountered systemic and structural barriers, often rooted in societal expectations based
simply upon their gender identity. In addition, these barriers are not limited to the
academic and professional career (1914 1968). While the
context provided is specific to the time period of Ms.
professional experiences, which help to frame the historical piece of this research, these
issues for women in STEM fields continue to present day. To further highlight the
significance of this examination on the life of Ms. Young as a barrier-breaking woman in
STEM, I include the following section, a review of literature relevant to women in
STEM, the barriers they encounter, and the strategies they use to persist.
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Chapter III
Literature Review
Overview of Literature Review
Women are underrepresented in STEM fields. This fact is uncontested in the
academic and professional arenas and countless studies have been conducted with this
notion centered as their overall purpose (Corbett & Hill, 2015; Deemer et al., 2014;
Fouad et al., 2010; Grossman & Porche, 2014; Hill et al., 2010; Iwu & Azoro, 2017; King
Miller, 2017; Mann & DiPrete, 2013; NGCP, 2022; Rhoton, 2011; Xu, 2016). The
underrepresentation of women in STEM can be seen in multiple environments: at the K12 level, in higher education, and in the workforce (Deemer et al., 2014; Gnilka &
Novakovic, 2017; Hand et al., 2017; Mann & DiPrete, 2013; NGCP, 2022; Thomas et al.,
2015; Vogt et al., 2007; Warrington & Younger, 2000).

this statistic may appear to suggest equal representation in these fields, this number also

closer examination reveals that 22% of engineering, 21% of physics, and 20% of
computer science bac

(National Science Board,

2022; NGCP, 2022). These low numbers persist due to the existence of barriers at every
level, which have recently been defined under categories such as: implicit bias, gender
stereotypes, marginalization, isolation, microagressions, and every day
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(Adams et al., 2016; Grossman & Porche, 2014; Hand et al., 2017; Iwu & Azoro, 2017;
Pereira, 2014; Powell & Sang, 2015).
While some stereotyping is unconscious and other actions or thoughts are
explicitly and intentionally gender biased, all barriers across the spectrums of awareness
and intent are harmful to the persistence of women in STEM (Brainard & Carlin, 1998;
Cheryan et al., 2013; Gnilka & Novakovic, 2017; Grossman & Porche, 2014; Rhoton,
2011; Rosser, 2004). And although these unfavorable and sometimes hostile conditions
persist for women in STEM fields, the women in these fields persist as well, and
oftentimes, do much more than simply persist (Adams et al., 2016; Gnilka & Novakovic,
2017; Grossman & Porche, 2014; King Miller, 2017). In this section, I demonstrate the
importance of this
as a woman in STEM through an exploration of: 1) specific environments where women
are underrepresented in STEM, 2) barriers that exist in these environments and any shifts
that may have occurred over time, 3) programs and initiatives that have been put in place
to address these barriers, and 4) strategies utilized by women to persist through these
barriers and succeed in STEM.
Relevant Literature from Across Time Periods
As this research took the form of historical analysis, this literature review includes
some studies completed 30-40 years in the past. While traditional literature reviews focus
on research that is much more recent, it is additionally impactful to include older studies
in addition to recent research, to highlight historical significance. For example, in
describing the state of STEM for women today, I recognize that it is necessary to explore
Ms. Young,
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who was immersed in STEM fields from 1914 - 1968. Further, an examination of
present-day barriers for women in STEM fields highlights the need for an exploration of

persisting through barriers, today (Adams et al., 2016; Blickenstaff, 2005; Drury et al.,
2011; Hill et al., 2010; Griffith, 2010; Rossiter, 1997; Thomas et al., 2015).
Further, w
in STEM concurrent with

time in academia and her career track, an

abundance of studies during that specific time period does not exist. The lack of studies
on women in STEM conducted from 1914 - 1968 is likely due to common societal
expectations of women at the time and the belief that they should not enter STEM fields
(Gottfredson, 1981; Nagy Hesse-Biber, 2007; Rossiter, 1981; Rossiter, 1997). And if
women were not believed to be suited for STEM, why would any research be conducted
on their experiences? For these reasons, I include studies that are much older than
traditionally included in literature reviews, to
experiences over time as well as the similarities between environments and barriers
present in STEM fields, past and present. Figure 3 includes a concept map of the
literature review.
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Figure 3 Literature Review Concept Map
Literature Review Concept Map

Importance of Diversity in STEM
Diverse voices from individuals with varying backgrounds are essential to solving
(Hutchins et al., 2019; Jackson, 2004). One form of
enhancing diverse perspectives to promote continued success and innovation in STEM is
increasing inclusivity as it pertains to gender identity (Hutchins et al., 2019; Jackson,
2004). Many organizations recognize that diversity, equity, inclusion, and accessibility
need to be addressed among their communities to address and overcome institutionally
and societally implemented barriers. For example, universities are engaging in institution-
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wide efforts to increase the diversity of their students as well as staff and faculty
(Hutchins et al., 2019).

understanding of the world, the ability to see questions and answers from many

In reference to diverse perspectives, specifically as it pertains to gender diversity,
Harding (1991) describes feminist standpoint t

tly
and the voices of other underrepresented
gender identities are powerless, this assertion stems from a theory defined three decades
even less valued by society at
that point in history than they are today. Further, this quote echoes the benefit of bringing
marginalized and diverse perspectives to the table.
Women in STEM: Barriers Across Environments
Barriers exist across STEM environments for underrepresented genders, and
while societal expectations have moved toward equality over time, there is still
significant room for growth toward equal representation and equitable, inclusive, and
accessible environments. In this section, I examine the pervasiveness of barriers for
women in STEM across educational and professional environments. It is worthwhile to
note that while not all women experience all of these barriers in their pursuit of a STEM
degree or in their career path in STEM; it is a unique combination of these barriers
experienced in multiple settings over time

-
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worth and confidence in the field (Gnilka & Novakovic, 2017; Hand et al., 2017; Powell
& Sang, 2015; Rossiter, 1997).
I further r
experiences in each of these arenas, as these
home greatly impacts both educational and professional settings. In addition, as my
overarching research goals center on Ms. Young, who was both a woman in STEM and a
woman at NASA, it is relevant to the study to examine societal expectations and norms
in these settings throughout her life, and compare these findings to
expectations of women today. The number of women in STEM fields decreases at every
educational transition, and these consequences for increased gender disparities include
I therefore explore
the existence of these barriers for women in STEM in the K-12 environment, in the
higher education setting, and in the STEM and NASA workforce.
Women in STEM: K-12 Environment
in
STEM fields, is in the K-12 educational setting. Any attitudes or pre-conceived notions
held by teachers or peers, and educational opportunities (or lack thereof) at this stage in a
ost-secondary
education and consequently, her potential career in STEM (Hand et al., 2017). For
example, some of these barriers include K-12 teacher implicit bias, educator
expectations of students in STEM rooted in gender identity, and the lack of female role
models in STEM in the K-12 setting (Adams et al., 2016; Baker & Leary, 1995;
Blickenstaff, 2005; Drury et al., 2011; Hill et al., 2010).
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K-12 Teacher Implicit Bias. Actions and attitudes of K-12 teachers in studies
conducted across multiple decades each reflect an unconscious bias toward gendered
expectations in STEM fields (Blickenstaff, 2005; Kelly, 1985; Hand et al., 2017). These
attitudes are reflected in the skillsets valued by teachers among genders; girls are often
is consistently
In other
ctual skills, while

gender are a clear indication of what the students should value in themselves, as students
Blickenstaff, 2005; Kelly, 1985).
can also be seen in differentiated

at equal levels or higher than their male classmates (Warrington & Younger, 2000; Hand
et al., 2017).
Internalizing Gendered Expectations: K-12 Students. Some studies go on to
further examine not just the existence of teacher bias, but the impact this bias may have
on K-12 student attitudes and perceptions of their own competencies in STEM. Baker and
Leary (1995) interviewed 40 K-12 girls on their attitudes toward science, and found that

girls noted observing this bias in course textbooks and television. For example, women
were either entirely absent from the texts, or images depicted women and girls as

p. 377). This lack of female role models in STEM holds true even

65

K-12 setting, as secondary science teachers are most commonly male (Adams et al.,
2016; Blickenstaff, 2005).
A combination of teacher bias and lack of role models leads K-12 students to
perceive their gender as a predictor of whether they will be successful or even belong in
STEM fields.
they are inherently unable to achieve at the same levels as their male classmates,
snowballing into their decreased likelihood to select STEM fields of study later in their
educational careers (Gottfredson, 1981; Hand et al., 2017; Hirst et al., 2014; Watkins &
Mazur, 2013).

continues through to the higher

education setting for women in STEM, as explored in the next section.
Women in STEM: Higher Education
It is worthwhile to note that even if women do persist through barriers in the K-12
classroom, higher education introduces a new set of obstacles to navigate. For instance,
through longitudinal tracking of students, Brainard and Carlin (1998) found that while
20% of freshman female students in STEM reported encountering no barriers in
academia, only 3% of seniors reported encountering no barriers. These students cited
isolation, intimidation, loss of self-confidence, and poor teaching as barriers in their
fields. Results from this study encompass only a subset of barriers encountered by
women in STEM fields in higher education, however.
Levels of Self-Confidence. While some of the students in the Brainard and Carlin
(1998) study persisted, others transferred to non-STEM majors, with the most notable
difference in these two groups of female students being self-confidence levels. Those
who transferred out of studying STEM fields reported lower self-confidence on average
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than the students who continued in the major, despite the two groups holding similar
GPAs (Brainard & Carlin, 1998).
Gendered Expectations for Students in Higher Education. This Brainard and
Carlin (1998) study is not an isolated case however; most American women encounter a
biased environment in higher education, in which men are believed to have higher
cognitive abilities in STEM (Blickenstaff, 2005; Drury et al., 2011; Hill et al., 2010).
This gendered bias informs a negative belief system for women in self-abilities which
contributes to statistics such as women earning only 20% of baccalaureate degrees in
physics, engineering, and computer science, despite equal levels of intelligence between
genders (Hill et al., 2010). Similarly, despite performing at equal levels in STEM fields in
higher education, women are still more likely to drop out of courses such as physics, than
are men (Blickenstff, 2005).
Further, women who apply for fellowship funding in STEM fields often face
gendered discrimination. For example, Rollor (2014) states that in an examination of
fellowships awarded by the Swedish Medical Research Council, female applicants had to
be objectively ranked five times higher than male applicants to achieve a similar
subjective ranking from senior scientists. This finding clearly indicates a bias in
perceived student abilities in STEM, based on gender identity.
Hostile Environments: Sexual Harassment in Higher Education. A more
hostile aspect of the STEM environment for women in higher education includes sexual
s are not unique to STEM fields, it is still
worth examining due to the high number of men in STEM professions, who are often the
offenders, as opposed to women in these roles (Powell & Sang, 2015). Further, these
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instances are underreported for various reasons, especially in STEM fields, indicating
that the problem is more pervasive than research suggests (Aguilar & Baek, 2020). Those
who experience sexual harassment in post-secondary environments often suffer
consequences leading to lower GPAs for students and burnout for female faculty, even if
they are not experiencing the harassment directly (Aguilar & Baek, 2020).
Lack of Role Models. Another factor negatively impacting female student
retention in STEM fields is the lack of demographically similar role models in STEM
faculty positions (Adams et al., 2016; Blickenstaff, 2005; Drury et al., 2011; Hill et al.,
2010; Griffith, 2010). For women specifically, there is a strong positive correlation
between the number of female graduate students enrolled at an institution and retention in
STEM degrees with female undergraduates (Griffith, 2010). Blickenstaff (2005) cites the
nearly non-existent representation of female scientists in college textbooks and media
(previously discussed at the K-12 level) as an additional barrier to female students
pursuing STEM degrees. If women in higher education do not have these female role
models, they are less likely to persist into the STEM workforce, which holds a set of
barriers all its own (Adams et al., 2016; Fouad et al., 2010).
Women in the STEM Workforce
Women who hold a degree in a STEM field are less likely than their male
counterparts to work in that STEM field (Beede et al., 2011; Blickenstaff, 2005; Corbett
& Hill, 2015; NGCP, 2022). And although women hold roughly half of all jobs in the
U.S., only 34% of STEM jobs are held by women. However, there is not an even
distribution of women among these fields. In 2019, the percentage of women in STEM
occupations, listed in descending order is: social sciences (65%), life sciences (48%),
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physical science (35%), computer and mathematical sciences (26%) and engineering
(16%) (National Science Board, 2022; NGCP, 2022).

fields as: physics (2%), chemistry (5%), and mathematics (10%) (National Science

terms of female representation, which likely placed even more prominent barriers are on
her experiences.
Further, even as proportions of women increase in STEM fields over time, the
number of women in leadership positions remains minimal (Rossiter, 1997). These
statistics are a simple reflection of the existence of various forms of barriers for women
to both enter and persist in the STEM workforce. This phenomenon is often referred to as
discontinue their pursuit of STEM fields at various
stages in their academics and career, largely due to the environment they experience
(Blickenstaff, 2005). Gendered practices form barriers through excluding women from
and not taking women seriously
as scientists if they have children, to name a few (Blickenstaff, 2005; Grossman &
Porche, 2014; Rhoton, 2011; Rossiter, 1997).
Hiring Inequities. The American Association of University Women (AAUW)
conducted a study where science faculty were asked to evaluate identical résumés,
excepting candidate names, in applying for faculty appointments. Corbett and Hill (2015)
found that female candidates were less likely to be chosen to fill the position, and when
they were chosen, they were consistently offered lower salaries and fewer mentoring
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opportunities. This same group of researchers also notes that these biases permeate
internal views and can affect how women perceive their own abilities in STEM fields
(Corbett & Hill, 2015). As outlined in Blickenstaff (2005), these barriers often negatively
Recall lower reports
of self-confidence among female undergraduates in STEM fields, especially at their
senior year, after experiencing barriers over the course of their college career (Brainard
and Carlin, 1998). And while not limited to STEM fields, women are consistently paid
less for the same level of work when compared to men (Rossiter, 1997).
Workplace Opportunity Inequities. Echoing this sentiment, women in STEM
fields are consistently offered fewer training opportunities than men, making it
increasingly difficult for them to attain positions of leadership in the workforce, even if
they have overcome the barriers of admission into the field (Rossiter, 1997). So, while it

male employees to achieve professional success (Powell & Sang, 2015; Rossiter, 1997).

addition to their main tasks as scientists and engineers.
to women introduces additional obstacles to publishing research for example, and lower
numbers of publications are often met with harassment from colleagues, and further used
(Rossiter, 1997).
Therefore, the cycle continues, and these asymmetrical power structures continue to use
This cycle is
reminiscent of feminist standpoint epistemology in that patriarchal practices continue to
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present barriers for women to advance in the STEM workplace (Harding, 2007; Nagy
Hesse-Biber, 2007; Wheeler, 2011).
Women

as Primary Caregivers. Another barrier that continues

today is the expectation of women to be both successful in their careers, as well as serve
as the primary caregivers in their families. Sonnert (1995) found that many female
scientists did not have children for this very reason. Echoing this expectation for women
the
caregiver as a major obstacle throughout their careers (Ivie et al., 2002). Avolio Alecchi
and

-

(2013) also cite these family responsibilities as more heavily and

. Even the notions of what behaviors and
presentations of oneself qualify as feminine or masculine have been reported by women
in STEM as contributors to an unwelcoming environment in academia and STEM
professions. Simply put, the stereotypical image of scientists is male (Avolio Alecchi &
-

).

mathematics as less than desirable simply because this performance does not align with
en who are high achievers in
mathematics have negative feelings toward their talents and may be more likely to turn to

1985). Rossiter (1981) further points out that the sciences most tied to masculine values
are those which contribute to economic gains and the development of weapons. Societal
expectations in femininity and masculinity also contribute to gender biases in STEM
(Adams et al., 2016; Corbett & Hill, 2015).
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Changing Barriers Over Time
Statistical Improvements: An Incomplete Picture. Despite these barriers,
women continue to earn STEM degrees in increasing numbers. For example, the
percentage of doctorates in STEM fields earned by women increased from 28% to 35%
between years 2000 and 2011. While the share of these degrees earned by women has
improved, these percentages are still low in comparison to the share of all doctoral
degrees earned by women (44% in year 2000 to 49% in year 2011) (National Science
Board, 2014).
Shifting Barriers. While these numbers are promising, these data are not
necessarily indicative of a more welcoming environment for women in higher education
in these fields. So, although some statistics appear to paint a picture of improvements for
women in STEM over time, the more accurate picture includes shifting barriers, rather
than a decrease in the presence of barriers themselves. For example, where there were
once explicit rules and regulations that excluded women from enrolling in certain schools
or holding positions in STEM fields, there are now microagressions and hostile work
environments (Grossman & Porche, 2014). These explicit gendered stereotypes are now
simply more likely to take the form of subtleties in the education and workplace
environments. So, although certain barriers have lessened, and more women are entering
STEM fields today than in the past, there is still significant work to be done to strive
toward equal gender representation in STEM fields, and specifically address these
barriers (Adams et al., 2016;

-

; Blickenstaff,

2005; Powell & Sang, 2015; Whittier, 1995).
What or Who is to Blame? An additional barrier that has changed over time is
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what scholars have defined as the underlying culprit. Is the problem the STEM
environment for women or women themselves? While seemingly an obvious question,
many early scholarly works held on to the notion that women were the problem, and had
no place in STEM fields, let alone the workforce (Rossiter, 1997).
Byrne (1993) illustrates this idea nicely through the metaphor of a plant blooming
in a garden. If the plant does not grow, the gardener examines the water levels, sunlight,
and fertilizer in the soil, rather than blaming the plant for its inability to adapt to the
conditions it has been subjected to. The following section explores programs that have

MacKinnon (2013) echoes this sentiment in frameworks of intersectionality,

Addressing Barriers: Programs for Women in STEM
Through an examination of each of these barriers, it is apparent that the
environment is the barrier, and research should focus on potential strategies for
addressing the unwelcoming and sometimes hostile environment for women in STEM. In
more recent history (post-dating

at the NACA and

NASA), various programs have been implemented to address the issue of
underrepresented and underserved communities in STEM fields at the K-12 levels, in
higher education, and in the workforce. In this section, I provide an example of
programming specifically targeting barriers for women in STEM at each of these levels.
Addressing Barriers: K-12 Initiatives. An example of K-12 programming
includes SciGirls, funded by the National Science Foundation (NSF). This program
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focuses on engaging middle school girls in hands-on experiments and the scientific
process. SciGirls activities use evidence-based practices to inspire girls to pursue STEM
fields and STEM careers. These initiatives focus on the following strategies: 1) connect
S
support girls in inquiry-based learning, 3) empower girls to embrace challenges and
overcome barriers to increase their self-confidence in STEM, 4) encourage girls to
identify and challenge STEM stereotypes, 5) emphasize the collaborative nature of
STEM fields, and 6) provide opportunities to interact with female role models (National
Science Foundation, 2019). Each of these strategies can be tied directly to barriers
already discussed (e.g. gendered expectations from teachers, low confidence levels,
internalizing expectations, lack of role models, etc.) (Adams et al., 2016; Baker & Leary,
1995; Blickenstaff, 2005; Brainard & Carlin, 1998; Drury et al., 2011; Hand et al., 2017;
Hill et al., 2010).
Addressing Barriers: Higher Education Initiatives. STEM students who
participate in undergraduate research are also more likely than their peers to persist
through to graduation (Fakayode et al., 2014; Hirst et al., 2014). It is evident that student
participation in research during the first two years of higher education is extremely
important, as this is the time period most likely to see students leaving STEM degrees
(Fakayode et al., 2014; Hirst et al., 2014). This early exposure also contributes indirectly
to the next wave of student retention in STEM, as these initially targeted students become
mentors to the incoming freshmen and sophomores, which is especially beneficial in
retaining women in STEM positions (Carpi et al., 2013; Fakayode et al., 2014; Griffith,
2010; Hill et al., 2010; Hirst et al., 2014; Thomas et al., 2015).
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Addressing Barriers: Workforce Initiatives. Adams et al. (2016) describe a
mentoring program put in place for women in Atmospheric Sciences focused on safe
spaces, approaches specifically aimed to engage individuals of diverse backgrounds, and
community-driven mentoring. Professional development workshops were also included
in this program, including topics such as: publishing research, developing a research
identity, and building leadership skills for success in scientific organizations. The
program resulting in reduced feelings of isolation for participants, and women felt more
connected to their work and to their colleagues as a direct result of active participation in
the program (Adams et al., 2016). Thomas et al. (2015) saw similar results in their peer
mentoring program for female STEM faculty. Participants viewed their involvement as a
valuable use of their time and reported personal benefits from the program, such as a
strengthened sense of a supportive community (Thomas et al., 2015).
Summary of Literature Review
From this survey of the literature, it is evident that women are underrepresented in
STEM fields across environments: at the K-12 level, in higher education, and in the
workforce (Adams et al., 2016; Aguilar & Baek, 2020; Baker & Leary, 1995; Beede et
al., 2011; Blickenstaff, 2005; Brainard & Carlin, 1998; Drury et al., 2011; Hand et al.,
2017; Hill et al., 2010; Kelly, 1985; Powell & Sang, 2015; Rollor, 2014; Rossiter, 1997;
Warrington & Younger, 2000). While their representation has increased over time,
barriers still exist at all levels. These barriers are influenced by societal expectations,
such as definitions of femininity and caregiver status (Adams et al., 2016; Avolio Alecchi
&

-

, 2013; Blickenstaff, 2005; Corbett & Hill, 2015; Deemer et al.,

2014; Fennema & Peterson, 1995; Grossman & Porche, 2014; Rhoton, 2011; Rossiter,
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1997; Saraga & Griffiths, 1981; Sonnert, 1995). Some of the barriers women face in
STEM fields include: implicit bias, gendered expectations, microagressions, sexual
harassment, and lack of role models (Adams et al., 2016; Baker & Leary, 1995;
Blickenstaff, 2005; Drury et al., 2011; Fouad et al., 2010; Hand et al., 2017; Hill et al.,
2010; Griffith, 2010; Powell, 2015). However, programs have been established to directly
address these barriers and increase the recruitment and retention of women in STEM
fields (Adams et al., 2016; Baker & Leary, 1995; Blickenstaff, 2005; Brainard & Carlin,
1998; Carpi et al., 2013; Drury et al., 2011; Fakayode et al., 2014; Griffith, 2010; Hand et
al., 2017; Hill et al., 2010; Hirst et al., 2014; Thomas et al., 2015).
As this study includes an historical analysis on one specific woman in STEM, Ms.
Pearl Irma Young, and her academic and professional journey from 1914

1968, the

relevance of this literature review is as follows. It is evident that women were and still are
underrepresented in STEM fields and the main contributing factor to this
underrepresentation is the environment, which is riddled with a variety of gendered
barriers, which have shifted and persisted over time. Societal expectations for women
have also shifted and persisted over time.
For instance, it has become increasingly

960s

1980s

commenced and opened the door for studies to be conducted on 1) barriers for women in
STEM, and 2) strategies for breaking down these barriers. Therefore, a history of gender
inequities directly impacted research and policymaking. To illustrate this point,
adjustments to K-12 STEM curriculum, undergraduate research communities, and
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mentorship programs would not have been implemented if it were not for a
disproportionately low number of women enrolled in STEM fields and employed in the
STEM workforce.
This
through these systemic and structural barriers for women in STEM and women at the
NACA and NASA. Sharing her story highlights the continued need for programs which
continue to address and break down these barriers. Sharing her story also addresses a
barrier within itself, by uncovering the story of a female role model in STEM. My study

historical lens, addressing a hole in the research by exploring the untold story of Ms.
Pearl Irma Young. I highlight the barriers that she faced and the strategies she used to
persist, at a time when society did not yet concern itself with programs targeting the
plethora of barriers for women in STEM fields.
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Chapter IV
Methodology
I utilized the method of historical analysis to complete this study on the academic
and professional life of Ms. Pearl Irma Young. This historical analysis involved a focus
on Ms. Young

and her experiences, from 1914 to 1968. By using an historical

perspective to explore Ms. Young

and professional journey, I was better able

to understand the decisions she made and the actions she took that led her to succeed in
STEM. Within this research strategy, my analysis readily incorporated the lens of critical
feminist perspectives, as described in the section on my theoretical framework.
Howell and Prevenier (2001) submit
I
have brought to light, untold stories of the lived experiences of Ms. Young. My methods
began with initial data and document collection to both justify the need for and
plausibility of the study. This practice allowed me to explore a foundation of existing
data and uncover areas that had been left unstudied. I then completed further collection of
artifacts relevant to the time period of interest (e.g. newspaper articles) as well as artifacts
from university, library, and NASA center archives. Howell and Prevenier (2001) define
reations of scholars and intellectuals who have organized to collect and
preserve documents relating to the history of places, groups, or movements
Tables detailing characteristics of these archives (source locations, dates, brief
descriptions of contents) are included in Appendix D. Through the exploration and
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analysis of these archives, I drew out findings relevant to the purpose of this research and
my underlying research questions.
In this section, I provide detailed alignment between this methodology and the
purpose of my study, and further expand upon my specific research methods which
followed guidelines of historical biography as outlined in Howell and Prevenier (2001). I
outline my research process, including both methods of data collection and subsequent
data analysis. Within these sections, I address delimitations, validity and triangulation,
and trustworthiness and ethics. I also provide details on research limitations and expand
on my positionality as the researcher.
Research Design: Historical Analysis
I approached this study with the aim to expose the ways political, social, and
intellectual hierarchies that we have inherited from the past were fashioned and see

Pearl Irma Young (Harding, 2007, p. 55; Howell & Prevenier, 2001, p. 16). In this
research, the hierarchies I studied relate specifically
STEM fields. I therefore examined the role these hierarchies played in

life,

employing critical feminist perspectives in my final analysis.
Echoing this theoretical framework, Howell and Prevenier (2001) point out that in
historical research, scholars must remain skeptical about the kinds of truths that can be
uncovered and continue to be mindful of the kinds of truths that are buried within
artifacts. I chose historical analysis used in concert with these critical feminist
perspectives to examine the world through the eyes of oppressed groups (i.e. Ms. Young,
as a woman in STEM) to better understand the hierarchies, and lived experiences within

79

them (Harding, 2007). In completing an historical analysis on the academic and
professional life of Ms. Pearl Young, I aimed for this story to inform history and
Chaddock, 2010, p. 20).
Delimitations
Howell and Prevenier (2001) posit that historians do not discover the past so
much as create it, through choosing which events they deem worthy of reporting or
which pieces of evidence they privilege over others. These decisions may be viewed as a
delimitation to the research, as I made a final determination of the information that
qualified as meeting a standard of significance for further exploration. To address these
potentially harmful delimitations, I further recognized the potential of all sources of
evidence to hold valuable information relevant to my research questions (Howell &
Prevenier, 2001). I also privileged the artifacts which were most relevant to addressing
the purpose of my research. For example, in my collection of historical documents from
NASA centers, I employed

-

only scanning documents I considered to

be applicable to my specific research project while leaving other documents unstudied. In
this section, I outline specific criteria I used to make final determinations of document
relevance to this specific study.
The context in which an artifact existed or was created was a driving factor in
determining its relevance to this study. Howell and Prevenier (2001) encourage historians
to pay close attention to this historical context of the documents, which gives them
meaning. The overarching criteria I used for delimiting sources in terms of their context
were: time period, place of origin, authorship, and content.
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One of these delimiters in this study was the time period to which the document
or information belonged. Ms. Young was a student from 1914 - 1919, employed in higher
education and at the NACA and NASA from 1919-1962, and completed historical
research through 1968. These time periods therefore determined boundaries in this
research. Artifacts outside this time period held less importance in answering my research
questions.
The place of origin of documents also served as a delimitation. For instance, I
placed a heavy focus on archives from NASA centers during the time periods when Ms.
Young was employed at that specific field center. I further completed a search of artifacts
from the universities and colleges where Ms. Young was either a student or served as a
faculty member.
Authorship was also a delimitation. I privileged works authored by Ms. Young
herself, and her close friends or colleagues (as found in archival documents). I also
remained mindful of the various types of authors I encountered in my data collection.
Intellectual Authors are defined as those who conceptualized the document or ordered
its production,

uridical Authors are those who gave impact to the document through

their authority or influence, and

aterial Authors are those who drafted the document

collection (e.g. letters to friends, scrapbooks, etc.), Ms. Young qualifies as all three types
of authors.
Content was also a delimiting factor in classifying the relevance of data to my
study. Documents which were specifically relevant to the life of Ms. Young, and which
helped me to answer my research questions, were prioritized in data collection. For
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example, while I explored archives at the University of Jamestown, many of these
artifacts included no mention of Ms. Young, and consequently were not included in my
final data collection.
Often, a combination of these delimiting factors aided in determining the
relevance of artifacts to this study. An example of a source type which embodies each of
these delimiting factors is a newspaper article. I searched newspapers published in
specific locations (place of origin) and years of relevance (time periods) where and when
Ms. Young lived, that were either authored by her (authorship), or included stories
specifically about her life (content).
Each of these delimitation choices were made based on the overall research goal
of studying the academic and professional life of Ms. Pearl Irma Young. In summary, my
data collection included documents 1) from or referring to the time period of interest, 2)
from or referring to

3) written by Ms. Young

herself or by individuals somehow connected to Ms. Young, or 4) with content related to
my research questions. Collectively, these delimitations aided in a more focused study,
allowing me to best utilize data to answer my research questions.
Data Collection
I utilized both primary and secondary sources in this research, including: artifacts,
relics, written reports, and historical documents (Howell & Prevenier, 2001). Chaddock
(2010) states that sources such as archival documents provide official records, memoirs,
and records of oral history interviews conducted by others, which can all contribute to
historical research. In this section I outline the primary and secondary sources I collected
and the relevance of each source to my research. In early stages of the research process, I
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additionally proposed the inclusion of oral history interviews for this study. These oral
history interviews were to take place with individuals who knew Ms. Young as well as
oral history interviews with individuals who had experiences related to those of Ms.
Young. These oral histories were proposed as an additional source to corroborate my
findings. Institutional Review Board approval was secured (protocol number:
IRB0002297), and specific individuals were invited to participate. However, each of the
individuals declined to partake in the study.
Primary sources for this research included resources from university libraries
where Ms. Young was either a student, an instructor, or a professor; archives at several
NASA centers; historical societies in states where Ms. Young was a resident; digitized
newspapers from the Library of Congress; and Official Personnel Folders (OPFs) from
the National Personnel Records Center. In addition to these public records, I explored
private archives as well, to further corroborate findings (Humphrey, 2010). Primary
sources which were used in this study are listed in a series of tables in Appendix D.

uncovering clues in one source can lead historians down a path of discovery in additional
resources (p. 44). Many of the findings in primary sources led to exploration of additional
primary sources, as well as secondary sources. Secondary sources for this research
included: literature on women

in STEM fields, women at NASA, gendered

practices and gender stereotypes, qualitative and historical research methodologies, and a
brief historical context

the NACA/NASA, higher education,
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strengthened triangulation in the research methods, corroborating data uncovered in
primary sources.
Artifacts
In collecting artifacts at each of the locations described in this section, I followed
the guidance of Humphrey (2010) in that I contacted archivists weeks, and sometimes
months in advance (for trips such as NASA archives, where clearance had to be secured
prior to visits), developed checklists, and explored online catalogs of resources. The
archivists at each location were invaluably helpful in this research, and oftentimes
provided me with additional resources I was not originally aware existed.
I followed the suggestion of Humphrey (2010) in minimal in-situ analysis, instead
scanning documents at each location for later analysis, maximizing data collection time

methods as establishing a set of boundary criteria for data collection (tunneling) and
going through these specific documents methodically. If I were to recognize data that
stood out, perhaps directly related to the purpose of my research, and brought me in a
new direction, I remained open minded. I made note of these instances and followed
these new paths as well, to collect the widest array of relevant information possible
(Humphrey, 2010). In this section, I describe the specific sources collected in each of the
various archival searches.
Pearl Young Papers and Initial Collections. My initial data collection began
with the Elwyn B. Robinson Department of Special Collections in the Chester Fritz
Library at the University of North Dakota. An entire collection was donated to these
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archives, titled, Pearl Young Papers, which included an assortment of personal
scrapbooks, letters to colleagues and friends, photos, postcards, articles, and publications
(Pearl Young Papers, 1927-1995). The donors of this collection were the children of Ms.
Young close friend Ms. Viola Ohler Phillips: Mr. Fred Phillips and Ms. Alice Check. I
worked directly with Curt Hanson, Head of Special Collections to complete a thorough
examination of these documents.
Official Personnel Folders (OPFs). As Ms. Young is mentioned in the book,
Hidden Figures, I returned to this novel to explore indexed citations relevant to my
research questions. Lee Shetterly (2016) included a robust inventory of citations and
sources of information presented in the novel, which served as an excellent starting point
for my historical biography. I followed these multiple trails back to the original sources
of data where author Margot Lee Shetterly gathered her information, which included
national archives, personal interviews, NASA documents, and other print materials.
Following

also able to request and obtain

Official Personnel Folders (OPFs) of Ms. Young from the Civilian Personnel Records
collection housed within the National Personnel Records Center. These files included
documents such as performance reviews, salary and promotion paperwork, and other
such documents used to triangulate work history, demographic data, and other details
.
NASA Technical Report Server NTRS. I also completed a thorough search
through the NTRS for any documents authored by Pearl Young. This search did not
reveal any documents, unfortunately. This search did however highlight that at the time
women were often not allowed
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to be listed as authors on NACA/NASA documents, even if the contents included their
rightful intellectual property (Lee Shetterly, 2017).
University Library Archives. I also reached out to university librarians across
the country, with collections relevant to this study. Criteria in exploration of library
resources included libraries where Ms. Young had either attended college or was
employed as an instructor or faculty member. In this section, I include details on each of
these university libraries and the resources available at each institution. The libraries
described in this section are in addition to the principal collection of the Pearl Young
Papers at the University of North Dakota, where Ms. Young both attended college and
instructed (Pearl Young Papers, 1927

1995).

In May 2019, I visited the University of Jamestown (UJ), where Ms. Young
attended college (previously Jamestown College) from ~1914 - 1916
Raugust Library Director and Archivist, Phyllis Bratton, to review and scan archives

scrapbooks, college bulletins, a yearbook, and course catalogs. A thorough exploration of
these resources revealed that there were no yearbooks of
education (the first yearbook published was in 1917), and only one college bulletin
available was relevant to this specific study.
Ms. Young held the position of Assistant Professor of Physics at Pennsylvania
State College (PSC)

Pottsville Center from 1947 to 1957 (now Pennsylvania State

University) (Allen, 2017a; Ball, 2017; Pearl Young Papers, 1927 - 1995). Through email
correspondence with Earl Holmes Brooks, Graduate Teaching Fellow in the Department
of English and Library employee at Pennsylvania State University, I was able to obtain
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archival resources from the Eberly Family Special Collections Library. These additional
scans were related to Ms. Young

, such as course catalogs

verifying the courses taught by Ms. Young, and the semesters they were offered.
However, these resources did not provide adequate evidence relevant to the purpose of
this study and are therefore included in suggestions for further research.
Ms. Y

as in the Physics Department at Fresno

State College in Fresno, CA for one academic year, from 1961 to 1962 (now California
State University, Fresno) (Ball, 2017; Pearl Young Papers, 1927 - 1995). Through email
correspondence with Adam Wallace, a Special Collections and Archives Specialist at the
Henry Madden Library at California State University, Fresno, I was able to gather further
archival resources. These additional scans were related to Ms. Young
at the college, such as a phone directory and schedule of courses detailing her teaching
sections.
NASA Center Archives. Through my position with the North Dakota Space
Grant Consortium, a NASA affiliated program, I was able to make further connections
regarding archival data. I hold professional relationships with individuals at NASA
centers who were able to connect me to archivists and librarians who were extremely
accommodating in helping me gather data for this research. These individuals provided
various scans of documents relevant to my research questions and set up in-person visits
for me to explore the collections myself.
I connected with NASA Langley Research Center employees in Hampton, VA,
where Ms. Young was employed for more than two decades, from 1922

1943, to gather

additional sources. Kim Brush, Meghan Woodcock, Michael Pritz, Elizabeth Joyner,
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Teresa (Terry) Hornbuckle, Rob Wyman, and Clarence Bostic, all helped me to either
make additional connections or emailed me scans of archives related to Ms. Young.
These archives include photos, newsletters, and an interview with Ms. Young, which
occurred later in her career.
In August 2019, I traveled to NASA Glenn Research Center in Cleveland, OH,
where I
History Program. While there, I reviewed and scanned materials relevant to the time
period that Ms. Young was employed at NASA Glenn, which underwent several name
changes during Ms.

(1943-1947 and 1957 - 1960); see Appendix B for a

full list of NASA center name changes and dates of change (Allen, 2017a; Arrighi, 2016;
Arrighi, 2019; Ball, 2017). Materials scanned include: articles where Ms. Young was
interviewed (largely in Wing Tips, later named Orbit, the center newsletter), additional
articles from the time period, policy information for the center (e.g. affirmative action
plan, recruitment documents for employment at the NACA, etc.), staff biographies and
biographical sketches, and notes from employee orientations (History Program Archives,
NASA Glenn Research Center). Some of these scans were noted as not relevant to this
specific study, yet may be pertinent to future research.
Data Analysis
My dataset included artifacts and documents from multiple sources to aid in
triangulation of research findings (Maxwell, 2013). I used critical feminist perspectives in
analyzing these datasets combined with historical analysis strategies. Humphrey (2010)
can sometimes
lead to discovering the unexpected, and it is imperative that researchers remain open to
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new possibilities of research findings uncovered (p. 44). These unexpected findings were
present throughout my analysis, so it was essential that I utilized the practice of open
coding. This practice therefore revealed new themes and categories outside of my defined
frameworks (Creswell & Poth, 2018; Humphrey, 2010). If divergences were great or
. These
memos also included reflections on research goals, methods, my theoretical framework of
critical feminist perspectives, my prior experiences related to the research, and my
positionality as the researcher (Groenewald, 2008; Maxwell, 2013). In this section I
describe overall analysis strategies including the application of my theoretical
framework, coding strategies, and the trustworthiness and validity of datasets.
Lenses and Frameworks Used in Data Analysis
As my research was an historical biography of Ms. Young, it was ideal to utilize a
research lens for data analysis that centered her voice.
through the application of critical feminist perspectives. Feminist standpoint
epistemology, multicultural feminism, intersectionality, and sameness and difference
feminisms were used in concert to define my overarching theoretical framework. These
critical feminist perspectives further informed my research design rooted in historical
analysis.
Lenses and Frameworks in Artifact Analysis. When I analyzed artifacts for this
research, I used critical feminist perspectives to guide my interpretations. For example, I
remained mindful of Ms.

a thorough analysis of her

personal letters, articles, interviews, and other artifacts, following multicultural feminism
(Tong, 2007). Echoing this sentiment, Howell and Prevenier (2001) state,
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must consider the difference between what an observer might consciously know and be
able to report and the way this consciousness is affected by the culture [s]he inhabits
67). It was therefore imperative that I combined this guidance with multicultural
d on artifacts she
authored (e.g. scrapbooks, personal letters to colleagues and friends, etc.) (Tong, 2007).
Further, in examining these personal sources, as well as NACA/NASA artifacts, I
employed feminist standpoint epistemology with the aim of understanding the STEM
environment in an academic and professional context by centering the voice of Ms.
Young, a member of a marginalized group (i.e. women in STEM) (Harding, 2007;
Howell & Prevenier, 2001).
In analyzing artifacts, I employed critical feminist perspectives which also
incorporated the historical nature of the study. Anderson et al. (1987) asserts that
researchers must consider the realities of expectations for women when studying their
everyday actions. Due to the limitations placed on women by society, their way of
thinking may not in fact align with their actions. Studying their behavior alone gives an
incompl
Anderson et al., 1987, p. 107). Using the lens of feminist research outlined by
Anderson et al. (1987) guides historians to be careful to consider the how and the why
behind the actions outlined in historical documents, to gain access to a more

Further, Anderson at al. (1987) points out that historians are trained to interpret
meaning from facts, and these facts tell a story which is restricted to actions. These
stories therefore omit the emotions, feelings, and motivations of those studied, and do not
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provide the complete picture. To address this constraint in historical research, I utilized
guidance of critical feminist perspectives to

(Anderson et al., 1987, p. 119). This quote embodies the practices of open coding,
recognition of biases, and interpretation centerin

, to best tell the

story using available data. This historical analysis has revealed frameworks better
and
1987).
Coding Strategies
I utilized open coding as the main driver in data analysis. Essentially, this practice
involved a search for major categories of information in the data itself, without bringing a
pre-defined set of categories to the analysis (Creswell & Poth, 2018). I selected open
coding because it allows themes to emerge throughout the analysis process when
researchers begin with a clean slate
researcher and any potential biases, which will be addressed in a later section).
This selection of open coding best aligned with my theoretical framework as well.
Stemming from my application of critical feminist perspectives in centering voices of
those marginalized by societal standards and structures, I recognized that in my position
of privilege (experiencing a world quite different than the one Ms. Young experienced a
century ago), my interpretation of her experiences with preconceived categories would
have been presumptive and limiting in what I allowed the research to uncover. Howell
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By allowing codes to emerge from the data
on their own (rather than pre-assigning), I allowed to data to speak for itself, better

In my analysis of the artifacts, I identified significant statements related to my
research questions, grouped these data into codes, and then moved to a broader
classifications of categories, which I then used to define overarching themes. These
themes directly helped me to address each research question and define areas for future
research. Howell and Prevenier (2001) describe the coding of historical data to include
privileging information that seems to point to a recurring picture, yet this practice comes
with inherent risk, in that every event is unique (further justifying my selection of the
strategy of open coding). This recursive and non-linear process allowed me to continually
revisit concepts emerging from the data (Creswell & Poth, 2018; Maxwell, 2013).
I provide the following example in open coding to illustrate the application of
these practices in this specific study.
Engine Research Laboratory (AERL) from 1943 to 1947. During that time, Ms. Young
wrote several letters to her close friend, Ms. Viola Ohler Phillips, who was employed at
The following
excerpt, which describes working conditions in the editorial office for Ms. Young and her
colleagues, is included in one of those letters. (Any misspellings are included to preserve
artifact authenticity.)
You will never know what we saved you from

MacReady went off on a tangent

and said we were in all three labs to near-print everything. Multilith plates for all
figures, varitype with line justification of all text etc. All on a plea that AERL
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reports looked better than others because we got superior paper and so on. We had
a near riot and all the report typists and editorial clerks were going to resign in a
body. Herb and Reba wrote a masterly memo about emphasis on content and
speed instead of form and elegance but I am not sure any of the brains will ever

yet. Got how I despise that little squirt (Pearl Young Papers, 1927

1995, Folder

#5).
From this excerpt, I pulled out the following codes, categories, and themes
(labeled with letters and numbers only for the purpose of this example). The significant
codes in this section were: 1) workplace hostility, 2) abuse of power, 3) job

power

dynamics/structure, 4) gendered power dynamics/structure,
recognize self-shortcomings, 6) job change quitting, 7) failure to recognize
achievements, 8) job expectations

editorial, and 9) job expectations - organized. Codes

A.

B.
C. Gendered Environment,

codes 6 and 7 were

D. Barriers, and codes 8 and 9 were

E.
These

categories were then organized by theme. Categories A and D were assigned the theme,
Persistence, Category B was assigned Authenticity, and Categories C, E and F were
assigned Gendered Experience. This example provides a subset of all codes, categories,
and themes, which informed my final assertions, discussed in the final chapters of this
manuscript.
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Trustworthiness and Validity of Data Analysis
Trustworthiness is a vital component of any historical study, as

proposed that the demonstration of quality of research encompasses validity, reliability,
rigor, trustworthiness, credibility, transferability, and plausibility. Cypress (2017) also
includes truthfulness, authenticity, and confidence in this definitive list of terms, and
state of being well grounded or justifiable, relevant,
meaningful, logical, confirming to accepted principles or the quality of being sound, just,
While not all pieces of these definitions directly relate to the
research, I discuss applicable elements as evidence of the quality of the completed study
in this section.
Humphrey (2010) claims that while the mantra:
is
necessary to provide a sound foundation for any resulting arguments made by historians,
or in this case, the findings specific to the life of Ms. Young (p. 50). This critical
examination involved considerations of the trustworthiness and validity of this historical
analysis through both triangulation and transferability considerations. Further, employing
critical feminist perspectives, recognition of dynamics on both a local and global scale,
across space and time, and examining impacts of multiple identities and their
innerworkings, was the most comprehensive approach possible to centering the voice of
Ms. Young in better understanding her career and academic experiences.
Triangulation. Research validity was consistently reinforced through the
collection of data from multiple sources, defined by Onwuegbuzie and Leech (2007) as

94

structural corroboration. I conducted a thorough review of relevant literature and
collected a wide variety of artifacts from various sources. This practice was followed as
the unique combination of data gathering strengthens the quality of research findings,
referred to by Roulston (2010) as methodological triangul
ed me to evaluate the truth of claims made across several
sources (Roulston, 2010, p. 84). Howell and Prevenier (2001) direct historians to utilize
triangulation to also verify the authenticity of materials. These multiple sources also
aided in uncovering and addressing any inconsistencies (Chaddock, 2010). For example,
if pieces of a source can be confirmed by outside authorities, the source can be deemed
, which frequently happened in my review of data (Howell & Prevenier, 2001).
Transferability. In addressing transferability of this research, I recognize that my
findings are not widely generalizable outside the demographics and geographic
boundaries of the population of interest (Thomas & Magilvy, 2011). In this study, the
firstly, an historical
biography. In historical biographies, focusing on one individual to make larger points is

historical record (Urban, 2010, p. 37). Cypress (2017) also states that reliability is not a
componen
readily reproducible. Clearly defining research processes and understanding that the
phenomenon studied is context-specific, accounts for this level of precision in research.
Trustworthiness of Data Analysis in Historical Analysis. Howell and Prevenier
(2001) recommend multiple methods of thoughtful analysis related to various forms of
artifacts. This practice included an examination of both the external and internal validity
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of the source. For instance, it was necessary to verify for each archival document, the
where, when, and by whom it was constructed (external validity) as well as the intended
meaning of the source, accuracy of reporting, and positioning of the author (internal
validity) (Humphrey, 2010). I further asked questions about the origin of the document,
sought the original copy, and when the original was not accessible, I collected
ources, (e.g.
multiple student bulletins from Jamestown College, or multiple newspaper articles from
the same region and time period mentioning Ms. Young) to further verify the details of
d is the exception of the

documents in question, I was able to build upon the legitimacy of my final arguments in
this study (Humphrey, 2010).
Known Authorship and Dates. It is further necessary to recognize that not all
documents in historical analysis are officially signed and dated. By collecting a wide
variety of documents from multiple sources, however, I was often able to place artifacts
within the context of documents with known authors and dates. To be expected, there
were some documents for which this verification was not always feasible, due to the
nature of the artifacts, themselves (Humphrey, 2010). Beyond accurate dates and known
authorship, the content of artifacts
audiences; I therefore remained mindful of these underlying motivations when analyzing
documents as well.
Author Motivation. When I examined newspaper articles, I remained aware that
journalists are as much a product of their historical and cultural context, as present-day
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academicians, and hold their own biases in reporting. While journalists are responsible
for verifying sources, they are

hand to hand (Howell & Prevenier, 2001). Chaddock (2010) cautions that more personal
from the Pearl Young Papers
collection at UND) can be deceptive in terms of candor and veracity. Chaddock (2010)

the lived experience of the individual in question (p. 26). For example, it is not common
for individuals to create scrapbook pages of their everyday lives, nor to take the time to
write letters to close friends describing mundane experiences. These were cautions I
remained mindful of while completing analysis of the available artifacts.
Chaddock (2010) further states the importance of keeping
the audience of the written work in mind, in completion of historical analysis. The letters
Ms. Viola Ohler
Phillips), and the objectives of these letters were perhaps to inform, entertain, or shock,
objectives which additionally differed by each letter (Chaddock, 2010). The intended
audience was not an historian completing biographical research on Ms. Young.

of the most candid of artifacts, as these entries embodied a journal- or diary-like tone,
with an intended audience of Ms. Young herself, to reflect on her travels. Another
possibility still, is that Ms. Young created these scrapbooks with the intention of sharing
with friends and colleagues, as it was clear that she had many close friendships
throughout her life and was quite a sociable person. For this reason, Chaddock (2010)
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checking additional sources to increase accuracy and truthfulness of accounts presented
(p. 26).
Authority of Author. Following these guidelines, I further asked questions
of each document. I considered the circumstances under
which the resource was created, including the context of both time and place. Was the
document written freely by the author or were there outside influences?
The authorial authority follows directly with critical feminist perspectives used in
this research

(Humphrey, 2010, p. 52).

It was essential to consider the perspective of the author; were they a direct participant or
an observer? In either position, did their circumstances allow them the ability to share an
accurate account of the situation at hand? Even if the author of the work was directly
involved in the story being told, varying perspectives and biases influence the story that
results.
Oftentimes, misinterpretation of information is not intentional, so the charge of
scholars is to reveal the event as it actually happened. Humphrey (2010) shares the

story as it was observed by the winner, the loser, and the spectator acros
53). This guidance directly aligns with feminist standpoint epistemology in highlighting
the importance of centering marginalized voices to see and share the whole picture of the
past and the participants who lived it (Harding, 2007; Nagy Hesse-Biber, 2007; Wheeler,
2011) more accurately.
the teachings of feminist frameworks which
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encourage researchers to uncover the viewpoints of groups who have been actively
silenced, it was additionally important to consider this mentality when I determined what
constituted
considered who the authors of these documents were and what their intentions were. I
then determined if the document was authentic or false (false in a sense that it was not
genuine, or false in a sense that it was inaccurate) (Howell & Prevenier, 2001).
Preserving Authenticity. To maintain the authenticity and integrity of artifacts, it
was essential that I also preserved any grammatical errors or misspellings, as these
have been linguistic conventions, or indicative of other
important pieces of the story I aimed to uncover. Further, I remained mindful of silence
or omission in the data included in artifacts, as these practices may have been deliberate,
or influenced by an oppressive power structure (Howell & Prevenier, 2001). Howell and
Prevenier state that in these cases, it may be possible to reason through interpolation or
analogy, yet this practice is not always possible. Howell and Prevenier (2001) warn that
was therefore
imperative that I employed each method described herein to ensure the most accurate
collection and representation of the data analyzed throughout the entirety of the research
process.
Combination of Validity Methods Throughout the Research Process. The
application of each of these rigorous strategies was utilized throughout the research
process, rather than visiting these methods after data collection and analysis had been
completed. Cypress (2017) argues that
strategies for ensuring rigor must be built into the qualitative research process per se not
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addressed these issues
early and often in the research process (p. 256).
originality, genesis, and authorial authority of [these] documents as well as interpreting
[these] documents help
(Humphrey, 2010, p. 54). In addition to these practices, I took careful consideration of
the ethics of this research.
Ethics of an Historical Study on Ms. Pearl Young
It is essential to adhere to high levels of ethical standards in any qualitative study
to both and produce sound findings (Roulston, 2011). A unique component introduced
through the study of historical persons is their inability to consent to the research.
Therefore, while Ms. Young was not able to directly consent to the study, the artifacts
gathered came from public collections (e.g. university libraries, NASA center archival
collections, the National Archives and Records Administration (NARA), etc.). Therefore,
the status of these artifacts as public documents justifies the ethics of completing the
study, as they are accessible to all. Other documents were willingly donated or sent to me
directly from family of Ms. Young

(e.g. Ms. Alice Check

and Mr. Fred Phillips). These donations were made by individuals who knowingly
contributed to special collections and active research.
However, even as these artifacts exist within the public domain, that status does
not account for defining this work as an ethical study. Additional ethical practices must
be followed. Howell and Prevenier (2001) posit that in historical research, the inability of
the research subject to actively participate in the study increases the need for the
researcher to be responsible for the meaning they impart to the materials, to ensure for the
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most thoughtful and accurate interpretations possible.
Ethics of Data Analysis and Reporting

d

Orb et al., 2001, p. 95). In analyzing data

and verifying interpretations, it is imperative to understand that participants have a form
of co-authorship in the research and are not simply objects of the study, as this
recognition also increases the ethical nature of the study (Sinha & Back, 2014). This
notion especially holds true with historical research, as Ms. Young is the central topic,
-

Therefore, I provide a complete summary of

my findings, rather than a subset of data which would have the potential to illustrate only
positive or non-contradicting results, as this practice would not be ethically sound. Each
of these elements combined account for an ethical historical study.
Positionality of the Researcher
In addition to each of the ethical standards I have followed, I recognize that
separating my personal experiences from the research itself is key. Various studies
acknowledge the importance of discussing implications for potential biases that may arise
from

interconnectedness with their research topic (Anderson et al., 1987;

Creswell & Poth, 2018; Cypress, 2017; Onwuegbuzie & Leech, 2007). Following this
trend, I understand that my personal biases are present in this study, stemming from my
academic background, relationships with the participants, and employment status, a
common threat to qualitative research (Onwuegbuzie & Leech, 2007). Cypress (2017)
pretations of any given social phenomenon may reflect, in
part, the biases and prejudices the interpreters bring to the task and the criteria and logic
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1). Situating oneself in time and space in relation to
the research is necessary for understanding the analyses more completely (Patil, 2013). In
this section, I include an overview of personal identities and experiences that I
acknowledged throughout the research process.
Firstly, my personal interest in this study emerged from my experiences and
identity as a woman in STEM. I am passionate on a personal level about encouraging
women to pursue post-secondary degrees in STEM and careers in STEM fields. My
professional position as the Director of the North Dakota Space Grant Consortium places
a central focus on engaging underrepresented and underserved communities in STEM
and NASA opportunities. Other identities relevant to this research are my identities as a
feminist, a lesbian, white, a millennial, a Midwesterner, a U.S. citizen, an academician,
and a cis-gender woman. I have had both negative and positive experiences in my
academic and professional roles related to each of these identities which impacted my
interpretations of the data. These experiences have included many of the situations and
barriers discussed in the literature review, including experiences such as: mentoring from
role models, microagressions, gender stereotypes, gendered practices, and gendered
occupational cultures.
Further, my identity as a feminist relates to

guiding framework and

lenses of critical feminist perspectives in the following ways. Regarding the sameness
and difference feminist identities, I believe that women indeed can do all the things that
men can do, and

should be celebrated. In alignment with

multicultural feminism, I also believe it is important to recognize that all women do not
hold the same values, interests, and needs as one another. Identities one holds across time

102

and space are dynamic, interconnected, interdependent. In addition, I acknowledge that
gender identity exists on a spectrum, and that gender identity is not limited to the binary
system of woman and man. I also hold feminist beliefs rooted in intersectionality,
understanding that holding multiple marginalized identities compounds the barriers that
one faces.
I have experienced cases of gender inequality and discrimination in various
STEM settings in higher education as a student, staff, and faculty member. Some of these
settings have included academic advising, professional conferences, the workplace, and
the classroom. These experiences have shaped the
fields, and the further I dive into the professional world, through my personal
experiences, the experiences of colleagues, and through research, the stronger I feel about
the importance of providing opportunities for women in STEM, and the stronger
advocate I have become for women and underrepresented genders in STEM. Therefore,
my cumulative experiences and continued research in this specific study have had a
significant impact on shaping the final goals of this research, which led me to adhere to
the following methods to minimize biases that emerged during the research process.
Reflexivity. To address this inherent bias, I followed the practice of reflexivity,
remaining self-critical of the impact of my preconceptions on the research (Cypress,
2017; Thomas & Magilvy, 2011). Maintaining awareness of the integrated nature of my
relationship with this study allowed me to directly address these concerns through
previously stated strategies of promoting research trustworthiness. Further, in the simple
act of data collection, I inherently decided which evidence to privilege, decisions which
were impacted by my positionality as a researcher. Therefore, it was important to practice
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reflexivity even at early stages of the research, to minimize the possibility that my
historical interpretations privileged certain events, descriptions, and experiences, while
potentially leaving some information at the wayside (Howell & Prevenier, 2001). I
remained attentive to the potential impacts of my identities throughout the research
process.
Shared Identities with Research Subjects. Howell and Prevenier (2001)

unfavorable, or a combination of the two in historical research. For instance, if an
historian were to share the social identity of the subject of interest, this shared identity
would better place the historian to empathize with the subject. Some scholars even follow
the premise that only those which are members of the group they are studying are
qualified to study said group. However, being distanced from a subject by identity and/or
in time has its advantages in providing a more objective lens of analysis, as being too
close to a research subject makes it possible that the researcher will insert herself into the
research. Although, Howell and Preve

often too easy to

interpret the past in terms of the shared ideology rather than in terms of the ideas and
circumstances that shaped the ideology of the past, pointing out the disadvantage of
being too distant from the time period of interest (p. 83). In summary, it was essential for
me to understand that only direct participants in an event can tell their story firsthand
(Ms. Young in this case), and shared identities or distance from the subject of study each
hold advantages and disadvantages to presenting accurate interpretations.
Emphasizing the marriage between data collection, data analysis, and the potential
for researcher bias, C
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without substantial analysis going on simultaneously (p. 2). Following this guidance, I
continuously recorded memos to promote reflexivity throughout the entire research
process. Not only were these practices ethically sound, they produced more thorough
research results;

Limitations
As Ms. Young was the primary focus of this research, and she passed away in
1968, one limitation of the study was her inability to serve in the research as an active
participant. I was unable to directly verify her experiences and the reasoning behind her
choices. Instead, I relied upon her personal artifacts (e.g. scrapbooks, letters to colleagues
and friends, an interview transcript, articles she authored and articles where she was
quoted, etc.) to best determine her perspectives and answer my research questions.
Anderson et al. (1987) discusses the value added of completing oral histories with
research participants, in that these interviews allow individuals to reflect upon their
experiences and any underlying meaning for them, personally. These conversations can
reveal how one perceives oneself in relation to the world, what they value, and allows
them to speak in their own terms (Anderson et al., 1987). By virtue of historical analysis,
this type of oral history is not always possible, so while the inability to complete an oral
history with Ms. Young was a limitation to the study, appropriate steps were taken to
assure the validity of the interpretations of the data available.
Limitations of Artifacts
Awareness of Data. Some of the largest sources of artifacts for this research were
archival collections located at university libraries and NASA centers. One limitation in
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this area was that many of these sources had been donated over time, indicating that there
may be additional resources in personal collections, not readily available for inclusion in
my research. For instance, the individuals who donated the entirety of the Pearl Young
Papers Collection located at the Elwyn B. Robinson Department of Special Collections at
the UND Chester Fritz Library, periodically sent me additional documents and artifacts
as they discovered them in their personal collections. So, while I had access to many
resources relevant to my research questions, it is likely that there are other resources I
was not be able to access, simply because I was unaware of their existence.
Availability of Data. With this study, many documents of interest do not yet exist
in a digital format. This technological barrier also limited the ease of access to resources.
For example, I was able to thoroughly search the collection,
Newspaper Pages at the Library of Congress for North Dakota and Minnesota
newspapers which included mentions of Ms. Young in their articles. However, this
collection of digitized newspapers is incomplete. In particular, the newspaper for which
Ms. Young worked as a part-time reporter in Virginia, the Norfolk Ledger-Dispatch, is
not yet available in a digital format. There may also be other newspapers that mention
Ms. Young
for, as she lived in various places around the country throughout her life. Other
collections proved inaccessible for these reasons, as well. For example, Ms.
research is housed at the Denver Public Library, yet digital versions of this work are not
yet available. Traveling to these locations to access these physical copies of artifacts may
be a possibility with future research, yet it is currently a limitation to this specific study.
In some cases, an exploration of the collections revealed that there were no
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relevant artifacts for this specific study, in a digital or physical format. For example, the
collections at NASA Headquarters, the State Historical Society of North Dakota, and the
Minnesota Historical Society included no relevant artifacts. However, librarians,
archivists, and employees at each of these institutions remained extremely helpful in
communications and directing me to other potentially relevant resources. For example,
with no MN birth records available prior to 1900 (Ms. Young was born in 1895), Anne

birthplace. Further, there exists a wide array of data I collected from NASA websites,
NASA center archives, and historically relevant texts on women in STEM and women at
NASA, which proved not to be relevant to this specific study. However, each of these
resources may prove relevant in future work.
COVID-19 Impacts. The COVID-19 pandemic also prevented access to data in
various collections. Travel was restricted in many instances, preventing me from visiting
collections across the U.S. In addition to travel limitations, COVID-19 impacts extended
to the attainment of digital records, in that library, archival, NASA, and NARA
employees were either furloughed or had limited access to physical collections. Despite
the temporary closing of some of these collections, which limited access to relevant data,
I completed a detailed and thorough research project, in collecting and analyzing
adequate data to fulfill the purpose of this research. I therefore offer my analysis of the
data collected in presenting

unique story in the final chapters of this

manuscript.
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Chapter V
The Story of Ms. Pearl Irma Young
extraordinary. She was an advocate, a scientist, an educator,
and a leader.

and further

characterize her college days and early career, her decades of work at the NACA and
NASA, her positions as physics faculty at colleges and universities across the country,
and her final years of research. Ms. Young made significant contributions to the scientific
community throughout her career, most notably through her publication, the Style
Manual for Engineering Authors (Young, 1943b). In addition to her technical work, Ms.
Young forged lasting friendships, traveled the globe, and believed in a world bigger than
herself.

nd professional career between 1914 and 1968, she
faced countless barriers as a woman in STEM. She worked with male colleagues and
supervisors who held strongly to sexist beliefs, she persisted through inequitable job titles
and classifications, she experienced gendered expectations firsthand through performance
reviews and exclusion in the workplace, and she even encountered sexism on an
international stage. And despite each of these barriers, she and her female colleagues
These barriers are each rooted in what was
in regard to

-Marchello,

2019; Horowitz, 1981; Kessler-Harris, 2003; Rossiter, 1981; Rossiter, 1982; Rozum &
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Lahlum, 2019; Thelin, 2011). Women
to excel in these roles (Adams et al., 2016; Eisenmann, 2010; Rollor, 2014; Rossiter,
1981; Rossiter, 1982; Rossiter, 1997; Thelin, 2011).
In this historical analysis, I examine these barriers through critical feminist
(Anderson et al., 1987;
Blickenstaff, 2005; Harding, 2007; Howell & Prevenier, 2001; Tong, 2007; Wheeler,
2011). And while pushes for equal and equitable gender representation in STEM fields
did not garner widespread
(Adams et al., 2016; Fakayode et al., 2014; Hirst
et al., 2014; National Science Foundation, 2019; Thomas et al., 2015). And Ms. Young
certainly persisted. She did so through acts of advocacy, establishing a network of
connectedness, and in remaining true to her authentic self.
and actions at the NACA, NASA, and in higher education paved the way for generations
of women in STEM to dismantle these barriers and continue to persist.
Life
Ms. Pearl Irma Young was born on October 12, 1895 in Taopi, MN (NARA,
Record Group 146; Pearl Young Papers, 1927 - 1995). Her mother, Ms. Nettie Ellen
Young, raised Ms. Young and her siblings.
Young, was a telegraph operator while they resided in Minnesota and later acquired a
grain farm and became a farmer, while living in Pierce County, North Dakota
(Department of Commerce and Labor, 1910; United States Census, 1900). Ms. Young
was the second oldest of eleven children. She had five sisters and five brothers. Listed in
age order starting with the oldest, her siblings were: Ms. Myrtle M., Mr. Webster B., Ms.
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Rachel Almira, Mr. Raymond Arthur, Ms. Agnes E., Mr. Charles (Charley) Martin, Ms.
Mildred, Mr. Stephen (Steve), Ms. Sara Grace, and Mr. Walter Thomas. Using available
U.S. Census data, it seems that both Walter and Mildred passed away as young children
(Department of Commerce, 1920; Department of Commerce, 1930; Department of
Commerce, 1940; Department of Commerce and Labor, 1910; United States Census,
1900).
Ms. Young left home at age 11 to work as a domestic so she would be able to
attend high school (Pearl Young Papers, 1927

1995). After eight years of grade school,

Ms. Young attended high school in Rugby, ND starting in September of 1910. She
graduated from Rugby High School in June 1914 with a graduating class size of seven
(NARA, Record Group 146; Pearl Young Papers, 1927 - 1995). Ms. Young was one of
six women to graduate from her high school; only one classmate was male (
High School Graduates of 1914, 1914; Pearl Young Papers, 1927 - 1995).
Details regardi
archival data only includes information regarding Ms. Youngs college years and

well. There exist few mentions of family members in artifacts; all available data in this
area is presented throughout the remainder of this findings section.

questions. As was presented in the literature review, K-12 environments have been shown
(Adams et al., 2016;
Baker & Leary, 1995; Blickenstaff, 2005; Drury et al., 2011; Hand et al., 2017; Hill et al.,
2010). Even during the years of the
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s and choices throughout their
lives, especially in STEM education tracks and STEM careers (Handy-Marchello, 2019;
Kessler-Harris, 2003; Rossiter, 1982; Rozum & Lahlum, 2019). These questions are
addressed in more detail in the future work section of this study.
Academic and Professional Experiences from 1914 to 1968
In this section, I

from

1914 to 1968
and NASA, and positions in research and higher education. I examine the barriers she
faced as well as the strategies she used to persist in each of these environments.
College Days (1914

1919)

Ms. Young worked her way through college, taking courses at multiple
institutions for post-secondary education (Pearl Young Papers, 1927

1995). Ms.

career included two years at Jamestown College (now named
University of Jamestown), as well as a term of schooling at Woodworth School No. 2
(NARA, Record Group 146; Pearl Young Papers, 1927
She then completed her undergraduate career at
the University of North Dakota in 1919 (NARA, Record Group 146; Pearl Young Papers,
1927

1995).

(YWCA), was inducted into an honor society which still stands today, and graduated with
honors (Honor Society, 2021; Loff, 2019; Pearl Young Papers, 1927

111

1919). Recall that at t
experienced barriers to admission, and even if they were admitted, they were treated as

Eisenmann, 2010; Rossiter, 1981; Rossiter, 1997; Thelin, 2011). Given

performance and successful completion of three STEM degrees is even more
extraordinary.
Jamestown College. Jamestown College consisted of seven departments in the
1915-1916 academic year, of which Ms. Young was enrolled in three: Commercial,
Writing, Stenography, Bookkeeping, Commercial Arithmetic, Accounting,
Correspondence, Spelling, Penmanship, Office Practice, Commercial Law, Commercial

he School of Oratory and

Jamestown College, 1915, p. 12). Ms. Young earned 64 credit hours while
enrolled at Jamestown College. A total of 68 undergraduates were enrolled in the 1915
1916 academic year and 39 of those students (including Ms. Young) were categorized as
freshman (Jamestown College, 1915).
overall years of attendance at Jamestown College are a bit unclear.
sonnel Folder from the NACA, she is listed as having
attended Jamestown College from Sept. 1914 to June 1916 (NARA, Record Group 146).
Yet the 1915-1916 Jamestown College Bulletin lists Ms. Young as a freshman
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(Jamestown College Bulletin, 1916). It is poss
credit hours at the time of the bulletin publication ranked her as a freshman, even if she
had enrolled at Jamestown College starting in September 1914. If Ms. Young did
complete her schooling at Jamestown College in June 1916 and enrolled in the University

Young was not enrolled in college coursework (Pearl Young Papers, 1927

1995). This

timeline is included in the future work section.
University of North Dakota. The Langley Researcher deemed Ms
academic career at the University of North Dakota (UND) which began in in September
of 1917 as

1995, Folder #10). Evidence of

this designation, Ms. Young was one of only two undergraduate students to receive a
-1919 academic year
at University

Commencement Exercises

Furthermore, her demonstrated excellence while a UND student,

was not limited to the classroom.
During her time at UND, Ms. Young frequently conducted service work for the

(YWCA). In the fall semester of 1918, Ms. Young was elected to serve on the University
Campaign Committee, which develo
Work campaign, coordinating fundraising efforts for university faculty, students, and

As a college senior, Ms. Young achieved additional academic honors. She was
selected to work as an assistant in the Physics Department, a position which began in
spring 1919. Ms. Young was also elected to the North Dakota chapter of Phi Beta Kappa
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ors Named Members Honor

Ms. Young was an active member (Honor Society, 2021; Loff, 2019; Pearl Young
Papers, 1927
Ms. Young graduated with honors in June of 1919, earning 72 credit hours at
UND (Pearl Young Papers, 1927

1995). She graduated from the College of Liberal Arts

with a Bachelor of Arts, holding a triple major in Mathematics, Physics, and Chemistry
(Gresmer, 1959; NARA, Record Group 146, Pearl Young Papers, 1927

1995

-

). Ms.

graduating class of 76 students participated in the 30th annual commencement
for UND, held on June 20, 1919
Early Career (1919

-

.

1922)

with societal expectations for women at the time. I provide a table in Appendix E which
Following Ms.
-long faculty position in the
physics department at UND after turning down an assistantship at the University of
Minnesota

. At the time, women were often

marginalized in faculty positions, let alone STEM faculty positions. Further, it is unusual
that she had two STEM job offers immediately upon graduation, when women were still
actively discouraged from pursuing STEM careers (Adams et al., 2016; Eisenmann,
2010; Rollor, 2014). After completing her faculty appointment, Ms. Young then taught
for one academic year at Alvarado Schools in the local area. In contrast to her previous
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Horowitz, 1987;
Rossiter, 1981; Rossiter, 1982; Thelin, 2011). Ms. Young also continued her service
work as a faculty member, which aligns with research findings that female faculty are
more likely to be assigned service roles than their male colleagues (Rossiter, 1997).
Faculty at UND. Criteria for selecting UND instructors in a 1919 issue of the
Grand Forks Herald
qualities that will make him or her liked as an instructor by the students, his or her ability
Faculty Members Na

Clearly, Ms. Young was liked by students,
red-blooded American, because in September

1919, she was one of seven faculty to be formerly added to the faculty ranks at the
University of North Dakota. Ms. Young had several job offers at the time, turning down
an assistantship at the University of Minnesota to accept the appointment as an instructor

appointment was to span the

Miss Pearl Young, instructor in

Up until being officially named an instructor, Ms. Young had
continued in

Following her graduation, Ms. Young also continued her work with the YWCA.
Under such duties, Ms. Young led a program during Christmas festivities for school-aged
children and their families, held at the University Community house in December 1919

33 North Dakota YWCA members (of which, six were UND representatives) who
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attended the Eighth International Student Volunteer Movement convention with over
7,700 delegates in attendan

It is curious that although Ms. Young held a faculty position at the time, the local
newspaper articles referred to her

attending this international convention.

While Ms. Young was a recent graduate of the university, perhaps she was allowed to
attend with this designation. Or perhaps this instance was an example of gendered
expectations of service for female faculty members
new role as faculty at the university (Rollor, 2014; Rossiter, 1997).
Instructor at Alvarado Schools and Transition to the NACA. Starting in 1921,
Ms. Young taught at Alvarado High School in northern MN, ~20 miles north of UND.
Ms. Young did not intend to stay with her teaching position in Alvarado, MN long-term,
however. On Sept. 2, 1921, she completed the Civil Service Examination, a requirement
at the time for employment with the federal government (NARA, Record Group 146;
Roland, 1985).

scores in physics and chemistry qualified her to hold a

technical position within the NACA and she received her official letter of hire on April 4,
1922 (Gresmer, 1959; NARA, Record Group 146).
Ms. Young resigned her teaching position at Alvarado High School in early April
1922 to begin in her new position with the NACA in Hampton, VA later that month
( Alvarado News:

Pearl Young Papers, 1927

1995). Although only a teacher in the community for a short time, it was clear that Ms.

116

Young made an impact in the town. When she left Alvarado
Alvarado News: Miss Pearl
, p. 7). Ms. Young was about to begin a decades-long
career with the NACA, starting with Langley Memorial Aeronautical Laboratory
(LMAL).
The NACA: LMAL (1922

1943)
-long career in STEM fields with the NACA is a

testament to her persistence. She held multiple roles in her time at LMAL, as a laboratory
assistant, a junior physicist, and in technical editing. Ms. Young made lasting impacts in
establishing the need for and leading a technical editing section at the NACA. In addition
to her position at the NACA, she held a newswriting position for a local newspaper, and
even took additional college courses in writing.
official position titles and roles at the NACA were consistently
inform

2013; Blickenstaff, 2005; Grossman & Porche, 2014; Powell & Sang, 2015; Rossiter,
1982; Rossiter, 1997; Whittier, 1995). I offer a detailed analysis on these roles in a later
section on gender-based barriers.
Establishing Roots at the NACA. April 24, 1922 ma
at the NACA (NARA, Record Group 146). Ms. Young began in the role of Laboratory
Assistant in the Instrumentation Division (Loff, 2019; NARA, Record Group 146; Pearl
Young Papers, 1927

1995; Young, 1966a). In this first role at the agency, Ms. Young
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Papers, 1927 - 1995). Ms. Young described some of her responsibilities in the

a, p. 14). These
instruments

speed, and acceleration

After only two years with the NACA, Ms. Young qualified for the position of
Junior Physicist after completing additional civil service examinations in 1924. She
officially began in this role on Jan. 1, 1925 (NARA, Record Group 146). In 1927, Ms.
Young was one of only four individuals who worked in the Physics Laboratory at the
NACA (Hansen, 1987; NARA, Record Group 146). On July 1, 1928, the de

-

transferred between divisions and
sections within the agency when her expertise was required in other areas or the workload
required an adjusted distribution. On February 7, 1930, Ms. Young
she was transferred from the Physics Laboratory to the Propeller Research Tunnel
Section in the Aerodynamics Division
(NARA, Record Group 146, p. 47).
On February 9, 1931, Ms. Young was again temporarily transferred between divisions,
from the Technical Services Division to the Aerodynamics Division for three months to
NARA, Record Group 146, p. 42). And on

118

May 12, 1931,
(NARA, Record Group 146).
In a later section on gender-based barriers, I offer a detailed exploration of these
transfers and performance evaluations from supervisors. I further offer an examination of
-professional
classifications of her positions at the NACA. Right from the start, Ms. Young was faced
with systemic and structural barriers as a woman in STEM and as the first woman in a
technical role at the NACA. Despite these early and continuous barriers, Ms. Young
persisted in various roles at the NACA.
As a Junior Physicist P-1 in 1932, Ms.
Young noticed that the NACA could benefit from uniform and streamlined writing
guidelines
at the time. Gresmer (1959) quotes
I was interested in good writing and suggested

(p. 1). She suggested to Mr. Reid the need for a technical editor and was reassigned to the
role of Assistant Technical Editor, CAF-7 in the Publications Section on Aug. 16, 1935
(Gresmer, 1995; NARA, Record Group 146; Pearl Young Papers, 1927 - 1995). Ms.
e

146).
Appendix E. In a later section on genderclassifications and numerical levels assigned to positions at the NACA and NASA. I
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further examine what these designations may signify in terms of barriers for women at
the federal agency.
communications
amongst NACA employees and between NACA field centers, as well as impacted
stakeholders outside of the federal agency. LMAL held a series of Annual Aircraft
Engineering Conferences between 1926 and 1939, an exclusive event to which members
of military, industry, and public office were invited, complete with facility tours and
innovative aeronautical technology showcases by engineers. Hansen (1987) described the
circumstances and experience levels of these conference attendees as [having] neither
the time nor the qualifications to read the technical reports and judge whether the

technical editing section at the NACA held increasing importance. After nearly six years
of excelling in the role of Assistant Technical Editor, Ms. Young earned the title of
Associate Technical Editor, CAF-8 on April 1, 1941 (NARA, Record Group 146). On
signation, yet
at a lower level than the CAF classification of 3, with Associate Technical Editor, P-3
(NARA, Record Group 146).
News Writing. While employed at the LMAL in Hampton, VA, Ms. Young
additionally worked as a part-time reporter and

. It

was known as both the Norfolk Ledger-Star and Norfolk Ledger-Dispatch in her time
with the paper (

Pearl Young Papers, 1927

1995). Ms. Young did not enter the field of news reporting without additional
schooling. She enrolled at Columbia University Extension studying English from 1932
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1934 and completed four credit hours in Newswriting at William and Mary Extension
between 1937 and 1939 (NARA, Record Group 146). Her work at the newspaper

-page feature story
(

Young Papers, 1927 - 1995).

The NACA: AERL & FPRL (1943

1947)

, the Aircraft Engine Research Laboratory (AERL) in
Cleveland, OH (NARA, Record Group 146). There, Ms. Young continued to make
lasting contributions in technical editing, through her Style Manual for Engineering
Authors, published the same year she transferred to the AERL (Young, 1943a). Her style
manual impacted the scientific community on a local, regional, national, and global scale.

Laboratory in April 1947), Ms. Young led an editing section of women with STEM
degrees who were responsible for editing technical reports of all STEM areas, and from
within and outside the NACA (Arrighi, 2016; Pearl Young Papers, 1927 - 1995). They
also did so in times when WWII warranted significant needs in technical accuracy and
immediacy

Editorial Staff, 1943; Young, 1946).

terms of possessing expertise across STEM fields, and in technical writing, is discussed
further in the gender-based barriers section. It is worthwhile to point out these additional
expectations for women, as they continue through to STEM fields today (Powell & Sang,
2015; Rossiter, 1997). Despite these barriers of higher workload and broader skill
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expectations than male colleagues, Ms. Young persisted and continued to make
significant contributions to the NACA and to the scientific community. She did so
through her work in technical editing in her four years at the

Cleveland

laboratory.
The LMAL sent personnel to newly established NACA field centers in Moffett
Field, California and Cleveland, Ohio during the late 1930s and early 1940s. With needs
of WWII impacting the charge of the NACA, it was necessary to transfer experienced
employees within the agency to ensure that these locations were well-prepared to make
efficient contributions to wartime efforts and beyond (Hansen. 1987). After more than
two decades with LMAL, Ms. Young transferred to

Aircraft Engine

Research Laboratory (AERL) in Cleveland, Ohio on January 19, 1943. There, she
continued to lead efforts in technical editing (Hansen, 1987; Loff, 2019; NASA Langley
Research Center, 2017; NARA, Record Group 146; Pearl Young Papers, 1927 - 1995).
Viola Ohler Phillips took charge of the LMAL
NARA, Record
Group 146
1995).
atory) ran
much like a well-oiled machine.

Wing Tips (center wide newsletter)

in

followed instructions from the Publications Section to prepare reports that were
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accuracy

(Ms. Young and her

editorial staff are pictured in Figure 4.) On May 26, 1943, while Ms. Young held the
position of Associate Technical Editor, she published the Style Manual for Engineering
Authors, used agency-wide (Hansen, 1987; Loff, 2019; NACA, 1949; Pearl Young
Papers, 1927

1995; Young, 1943b).

Figure 4 Ms. Young and Technical Report Editing Section at AERL

Feb. 3, 1947

Ms. Young and Technical Report Editing Section at AERL - Feb. 3, 1947

Note. Ms. Young is seated on the far right in the patterned dress (NASA, 1947). This
image is included with permission from NASA Glenn Research Center History Office
and falls

nes for non-commercial use of still

images. Details on these guidelines can be found online here:
https://www.nasa.gov/multimedia/guidelines/index.html.
contribution
to the federal agency of this style manual was of monumental proportions. In his 1995
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William Hewitt Phillips (Ms.
her role in technical
editing at LMAL, she created what was known as the

Reports soon

became known for their form and accuracy as well as their technical content
Young Papers, 1927

1995, Folder #11). Ms. Young has even been referred to as the
.

described

Wing Tips
ules

structurally sound. This manual assists NACA authors to present their findings tactfully,
p. 4). The
style manual was still being used agency-wide in 1959, after the NACA had become
NASA (Gresmer, 1959). A
(Pearl Young Papers, 1927

1995,

Folder #10).
development of this style manual was additionally essential for
efficient wartime operations. The overarching charge of LMAL shifted during WWII to
specific research on aircraft configurations used in the war. These taskings were
considered the main responsibility of the LMAL. Not only were they expected to refine
capabilities of aircraft, they also needed to communicate the data accurately and as
quickly as possible through reports shared directly with Army and Navy personnel

in appearance but perhaps never before had they been so thoroughly read and so urgently

pivotal role in the successful communication of technological progress, directly relevant
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However, the usefulness of Ms. You

Style Manual for Engineering Authors was far

from limited to WWII.
The technical editing sections of the NACA were charged with ensuring the
scientific and technical accuracy of all agency reports. These reports not only reflected
scientific findings from all three NACA laboratories at the time (Ames, AERL, and
LMAL),
Bureau of Standards, the Bureau of Aeronautics of the Navy Department, the Weather
Bureau, and the aeronauti
Therefore, r

style

manual were instrumental in communicating technological progress, as they were read by
many stakeholders of the government agency within the U.S., as well as by many
agencies worldwide (Young, 1946).
Not only was the style manual itself utilized globally, the reports which followed
its guidelines could be found in technical libraries around the world and were often
translated into multiple languages. Thousands of NACA technical notes, reports, and
manual, and were subsequently cited in
technical books written by both domestic and international authors. The reports were
highly preferred over technical reports released by other agencies and countries for both
ease of reading and accuracy (Young, 1946). Ms.

clearly had far-

reaching impacts on scientific and technological progress.
manual was published, she attained the title of Technical Editor CAF-10, on November
16, 1943 (NARA, Record Group 146).
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Pennsylvania State College at Pottsville (1947

1957)

After 25 years with the NACA, Ms. Young returned to college teaching. With the
end of WWII and veterans entering college,
, 1959). On March 3, 1947, Ms. Young
accepted a full-time teaching position at Pennsylvania State College at Pottsville (now
Pennsylvania State University) as an Assistant Professor of Physics teaching Engineering
Physics (Gresmer, 1959; Hansen, 1987; NASA Langley Research Center, 2017; Pearl
Young Papers, 1927

1995; Young, 1966a

Cleveland laboratory came on April 28, 1947 (NARA, Record Group 146; Pearl Young
Papers, 1927

1995; Young, 1966a).

Ms. Young taught at Pennsylvania State College at Pottsville for a decade, yet as
the student population changed, Ms. Young felt a professional pull back into the research
world.

-minded and worked

hard. But when the GI enrollment began to fall off and the younger students were in the

In the future work section, I include additional research questions related to Ms.
s physics faculty at Pennsylvania State College at Pottsville. The years
1947

1957 still marked a time when it was highly unlikely for women to pursue STEM

degrees, let alone hold faculty positions in STEM fields (Eisenmann, 2010; Rossiter,
1981; Rossiter, 1982; Thelin, 2011).
college further reflects her persistence as a woman in STEM.
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The NACA and NASA: LFPL & LRC (1957

1960)
in

1957. In her final years with the federal agency, she completed both scientific and
historical research on early researchers in aeronautics. Her work even earned her grant
funding to travel nationally and abroad to complete her data collection and analysis. Even
in her final years with the NACA and NASA, Ms. Young made significant contributions
to the body of STEM scholarship.
The NACA field center in Cleveland, OH was renamed the Lewis Flight
Propulsion Laboratory (LFPL) in September 1948, during Ms. Yo
Pennsylvania State College at Pottsville (Arrighi, 2019). On August 1, 1957, Ms. Young
returned to

LFPL with the title of Technical Literature Analyst, GS-11

(NARA, Record Group 146).

the pay scale for

(NARA, Record Group 146). Ms.
initial research with her return to the NACA included biographical studies on
astrophysics and the spectroscopy of plasmas (Gresmer, 1959; Hansen, 1987). Ms.
GS-11b and
GS-11c, on Jan. 12, 1958 and on Feb. 8, 1959, respectively (NARA, Record Group 146).
of the agency to be
renamed NASA, established in 1958, changing the name of the Cleveland center once
more, to NASA Lewis Research Center, on Oct. 1, 1958 (Arrighi, 2016; Dick, 2008).
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Ms. Young

later transitioned from astrophysics to historical biography

research on some of the

first aviators. She commenced this research with an

historical biography on French engineer and aeronautical pioneer, Octave Chanute (who
was known as the mentor to the Wright brothers) in 1947 (Gresmer, 1959; Hansen, 1987;
Pearl Young Papers, 1927

1995

). After more than a

(Young, as cited in Gresmer, 1959, p. 1). Her work even earned her grant funding to
travel abroad and complete this biographical study (Pearl Young Papers, 1927

1995).

rants were awarded through the American Philosophical
Society in Philadelphia and the University of Wyoming (Pearl Young Papers, 1927
1995).

living family members in Paris, France even allowed Ms.

an
able to

d take a trip to Europe in fall 1958 to visit some of the

places he had been.
In addition to his aeronautical research,

also

included civil engineering. This work specifically included railroads and railroad bridges,
another aspect of his work that Ms. Young studied. Ms. Young had therefore planned for
the title of her book to be
In August 1959, Ms. Young had already completed 16 chapters of her
research, and estimated that the book would be complete in February 1961 (Gresmer,
1959).

research in this area was
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(Pearl Young Papers, 1927

1995).

Ms. Young resigned from NASA on August 1, 1960 (NARA, Record Group 146;
Pearl Young Papers, 1927 - 1995). While some resources incorrectly state that Ms.
Young retired from NASA in 1961, Ms
made the request for resignation on June 30, 1960, and the effective date of her
resignation was August 1, 1960. Ms. Young resigned from NASA
NARA, Record Group 146, p. 3).
Fresno State College (1961 1962)
In 1961, Ms. Young returned to college teaching, this time as a physics faculty
member at Fresno State College in California (now California state University

Fresno)

(Fresno State College, 1961a; Hansen, 1987; Pearl Young Papers, 1927 - 1995). Ms.
Young taught Engineering Physics courses throughout the academic year, including lab
sections in Mechanics and Sound and Electricity and Magnetism (Fresno State College,
1961a; Fresno State College, 1962; Pearl Young Papers, 1927 - 1995). This career move
third STEM faculty position at yet another university, at a time
when these positions continued to present significant barriers for female faculty
(Eisenmann, 2010; Rossiter, 1981; Rossiter, 1982; Thelin, 2011). Spring 1962 marked

world.
Continuing Historical Aeronautics Research in Her Final Years (1962

1968)

official career position, she was far from finished with academic research. As Ms. Viola
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Ohler Phillips and Mr. William Hewitt Phillips stated in their 1995 speech honoring Ms.
You

a wide range of interests,

turned her energies toward full-time research for a book for which she started gathering
material

1995, Folder #11). It is no wonder that

Hansen (1987) referred
Ms. Young continued her studies in the world of historical aviators, which
included Leonardo DaVinci, Chuck Yeager, Alexander Graham Bell, Samuel Langley,
the Wright Brothers, Francis Wenham, Ferdinand von Zeppelin, Alphonse de Penaud,
Louis Pierre Mouillard Hansen, and others (Hansen, 1987; Pearl Young Papers, 1927 -

Denver Public Library (Hansen, 1987). Edward L. Sterne, Aeronautical Bookseller and

oung Papers, 1927

1995, Folder #13).

In 1964, Ms. Young returned to Hampton, VA. She still had many friends in the
area and remained in Virginia through her final years (Pearl Young Papers, 1927

1995).

Ms. Young grew ill with cancer, which made it difficult for her to complete her final
aeronautical research. Betty Toll, a former Editor at NASA Langley, assisted Ms. Young
with indexing the materials she had collected throughout the years of her research (Pearl
Young Papers, 1927

1995).

While her illness prevented her from doing so, Ms. Young had planned to compile

1995). Edward L. Sterne wrote in the
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publication,
Introduction and Bibliography
1995,
Folder #13). Ms. Young was ill with cancer for several years before she passed away on
June 16, 1968 at the age of 72 (Commonwealth of Virginia, 1968; NASA Langley
Research Center, 2017; Pearl Young Papers, 1927

1995).

Gender-Based Barriers
Ms. Young faced countless barriers throughout her academic and professional
career. These barriers were often rooted in her gender and took on various forms. They
presented as both implicit and explicit biases of colleagues and supervisors. These
barriers knew no geographic boundaries; Ms. Young encountered them in the U.S. and in
her travels abroad. They also knew no boundaries in time; Ms. Young experienced these
barriers throughout her decades-long career. These barriers presented themselves as: 1)
professional classifications based on a feminized STEM
workforce, 3) performance reviews rooted in gender stereotypes, and 4) additional
experiences in sexism directly impacting her career path.

hnical Report Writing Section required a multitude
of knowledge and skills. Not only were Ms. Young and her team responsible for
understanding and employing technical and grammatical accuracy in report writing, it
was also necessary for them to hold high levels of knowledge in the fields of STEM and
aeronautics on which the reports were written (NARA, Record Group 146; Pearl Young
Papers, 1927

1995).
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Langley Research Center after Ms. Pearl Young (no relation to Ms. Pearl Young), spoke
to these expectations in a Daily Press: Newport News, VA article dated March 24, 1963.

We almost have to be. We handle a wide range of material all of it of a technical
nature, like the reaction of aerodynamic bodies to air wind (Pearl Young Papers,
1927

1995, Folder #9).

World War II introduced additional expectations for Ms. Young and her team.
These expectations included increasing the pace in which accurate reports were to be
published and disseminated to win the war
Editorial Staff, 1943; Young, 1946; Pearl Young Papers, 1927

1995, Young, 1946).

And as Ms. Young was highly talented in her report writing, she was additionally tasked
with teaching evening courses to fellow NACA employees at the AERL (Pearl Young
Papers, 1927
Given these duties in STEM knowledge, technical writing, and teaching, it is not
surprising that Ms. Young often described being overworked in letters to colleagues and
friends. Most letters belonging to
addressed
Young Papers, 1927

were
close friend, Ms. Viola Ohler Phillips (Pearl

1995). These letters included descriptions of obligations to

prioritize professional responsibilities to the detriment of recreational activities and
relaxation as well as exhaustion over long hours for both Ms. Young and for her
colleagues. In fact, Ms. Young felt strongly enough about the poor work environment that
she wrote to Ms. Ohler Phillips on Dec. 15, 1943 about potentially leaving the federal
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agency, where she had been employed for more than two decades. (Note, typos are
preserved to maintain the authenticity of the excerpt.)
(Very confidentially-now-just you. If I get mad enough to quit some day and
succeed in getting a better job down town-which is not as unlikely as it stands
because I am going down for an interview this week and I suggested that you be
transferred up here to run this place and leave Betty Wiley down there, would you
consider it? It it comes about it probably will come in a hurry and I will have to
warn you with a night letter or a phone call but want you to be thinking it over. If
I get bad enuf to do it, I will apparently not give a damn what happens to the
NACA but I will care greatly what happens to the nicer young authors and to the
kids in the office. As you know there is a tremendous jump from me to Jean and
Herbert. Both $1800) (Pearl Young Papers, 1927

1995, Folder #3).

From this excerpt, Ms. Young was notably dissatisfied with her current position at
the AERL, and even cites significant salary difference
her own. At this point in her career at the NACA,
Technical Editor, CAF-10 with a salary of $3,500 (NARA, Record Group 146).
Further,

assessment of the working conditions and salary practices would

have been informed by years of experience in 1943.
Ms. Young often described the family responsibilities of the women in her section
as well, needing to take time off when they had babies or when a child fell off her
tricycles and broke her arm, or when their children were infected with chicken pox (Pearl
Young Papers, 1927

1995).

ote of a colleague

being overworked and ill;
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Pearl Young Papers, 1927

1995; Folder #6). In another

to Ms. Ohler Phillips
1995, Folder #4).
The e
responsibilities was
reported in existing literature. Women, not men, were the ones expected to stay home
from work and take care of children, fulfilling their societal expectations as nurturers and
mothers (

-

; Ivie et al., 2002; Rossiter, 1997).

While Ms. Young herself did not need to take time off to care for her family, many
women in her office did. And as Ms. Young led an all-female office, this gendered
expectation had significant impacts on all female colleagues in increasing their shared
workload. Therefore, these excerpts highlight the gendered social hierarchies described
by Harding (2007) and the hardships they caused for the oppressed groups.
Employing critical feminist perspectives to see through these oppressive systems
allowed these truths to emerge (Anderson et al., 1987; Howell & Prevenier, 2001). Ms.

were addressed to a close friend (Harding, 2007; Wheeler, 2011). It is therefore a
reasonable assumption that Ms. Young felt safe to write openly and honestly, as the
audience of her letters was a close female colleague. It should also be noted however, that
while Ms. Young did write of the experiences of her colleagues, not all women shared the
same experiences (Harding, 2007; Tong, 2007).

section

came from different backgrounds with varying perspectives and identities (Pearl Young
Papers, 1927

1995). The multicultural feminism and intersectionality components of
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the critical feminist perspectives caution researchers to maintain awareness of these
heterogenous points of view (Harding, 1007; MacKinnon, 2013; Tong, 2007). Further,
d
ld.
NACA and NASA Position Classifications

classification levels at the NACA and NASA (NARA, Record Group 146; Pearl Young
Papers, 1927

1995). Ms. Young held positions which were some
In addition,

(NARA, Record Group 146). (Appendix E details Ms
from 1922

1962.) In this section, I argue that these limiting professional classifications

were

In the

Future Works section, I suggest additional avenues of research related to NACA and
NASA professional classifications and the impact of gender.
Professional

and

CAF. Recall
physics and

completed
ched to
this title, and Ms. Young started at Level 1, despite having more than six years of
Junior
Physicist, P-
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came in August 1935, when her role

CAFthe NACA considered technical writing to be of a lesser status. Ms. Young was thereby
granted a higher numerical classification, skipping over 2, 3, 4, 5 and 6 in a field at the
federal agency that she had suggested they establish. As she was the first to be employed
in this section, it was impossible for Ms. Young to have official experience in this area,
yet her starting position title began at Level 7.

-7 fell on

a 1-19 scale, with 19 being the highest (NARA, Record Group 146). This theory of
holding hierarchical s

-8
professional designation, paired with a drop in numerical level, in September 1942 to,
-

(NARA, Record Group 146).

These findings around labels and position classifications afforded to women
d NASA are in direct alignment
and
Adams et al., 2016;

-

; Blickenstaff, 2005; Grossman & Porche, 2014; Powell & Sang, 2015;
Rossiter, 1982; Rossiter, 1997; Whittier, 1995). It was non-threatening for a woman to
hold a position
was introductory level. In addition, it was non-threatening for a woman to hold a position
or lower on the
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professional hierarchy (
classifications simply indicated that s
allowed
however,
If she were to hold a high numerica
have threatened societal norms for women in STEM at the NACA in 1942 (NARA,
Record Group 146).

After 25 years at the
NACA, the
reached was 4. When Ms. Young returned to the NACA in 1957, the classification
schedule had switched to GS (General Schedule)
-11. The numerical level
qualifier later

-11b

1959

-11c

-

at NASA before retirement. These classifications were not the only barriers in Ms.
ition titles throughout her career, however. In the next section, I examine

been presented in the literature.
Nearly all of the literature to date
the late 1920s and as late as 1932, Ms.
Young noticed the need for a technical editor at the NACA, suggested this idea to the
Engineer in Charge, Henry J. E. Reid, and was promptly given the position (Allen,
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2017a; Ball, 2017; Gresmer, 1959; Hansen, 1987; Loff, 2019; NASA/Langley, 2017;
Pearl Young Papers, 1927

1995). My research revealed however, that this chain of

events was far from the whole truth. It would be 11 years before Ms. Young
title was

I suggest

classifications in Technical Editing over time, and potential underlying factors for the
existence of these barriers.
Despite suggesting the need for a technical editor at the NACA, and holding the

August 1935, three years after presenting her idea to the Engineer in Charge at LMAL. It

April 1941 and
months after she published her infamous Style Manual for Engineering Authors in 1943.
After leading innovative editing efforts which held widespread impacts agency-wide and
Technical Editor in
November 1943 was long overdue (NARA, Record Group 146; Pearl Young Papers,
1927

1995).
Sources paint a picture of 1) Ms. Young being in a position to suggest an idea to

the head of the NACA, 2) her idea coming to fruition, and 3) placing Ms. Young in
charge of her idea almost immediately. Utilizing critical feminist perspectives to uncover
the full story reveals that this chain of events was simply not the case. While it may be
true that Ms. Young was able to share her idea with the Engineer in Charge directly, and
that she was reassigned to a role in technical editing after sharing her idea, this change
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transferred to AERL in Cleveland, OH, to establish another technical editing section at
the newly established NACA field center.
This promotion to full Technical Editor, however, did not signify the end to
barriers experienced by Ms. Young at the NACA. While at the Associate level, Ms.
Young

P her new title had been reassigned

was housed

and

s Administrative Division at the AERL (NARA, Record

Group 146). So, although on the surface, it appeared that Ms. Young had finally been
officially recognized for her work, this switch in classification of her role demonstrated
that patriarchal infrastructure was still very much in place. These findings align with
Avolio Alecchi &
-

; Rollor, 2014; Rossiter, 1997). It only makes sense that so few

women are employed in positions of leadership in STEM, if feminized classifications and
schedule levels are enforced.
editing at the NACA additionally echoes the findings presented in the previous section on
classifications

using
Adams et al., 2016; Avolio

-

; Blickenstaff, 2005; Grossman & Porche, 2014;

Powell & Sang, 2015; Rossiter, 1982; Whittier, 1995).
NACA Assessments: Reading Between the Lines

her career, as evidenced by multiple articles, speeches, achievements, and other archival
documents (Allen, 2017a; Ball, 2017; Brumbaugh, 2013; NASA, 2017; Pearl Young
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Papers, 1927-1995; NARA, Record Group 146). Yet this view was not shared by all of

rly supervisors at the LMAL in 1930 (NARA, Record Group
146).
Personnel Folder, as they explicitly embody the underlying patriarchal structure that
feminist standpoint epistemology aims to dismantle through centering voices not
previously heard (Harding, 2007; Nagy Hesse-Biber, 2007; Wheeler, 2011). As these

Ms. Young, herself. Using critical feminist perspectives, it becomes evident that what
was once considered the
1987, p. 104).
1930. Recall
LMAL when her skills were needed in other divisions or sections, in the early 1930s.
Two months after being transferred to the Propeller Research Tunnel Section in the
Aerodynamics Division for temporary assignment, Daniel H. Wood, the Section Head of
at the time, completed a progress report on her performance. The

progress which this employee [made] and indicate [her] fitness to perform the duties to
which she [was] assigned while u

NARA, Record Group 146, p.

attitude

Young was as follows:
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The works of this employee were reasonably satisfactory. She just about began to
be efficient when returned to her original section. I believe if she can be given
steady work she will earn her salary. She has been here so long and has acquired
so many ideas of conduct that there is doubt in my mind whether her work can
[ever/even] be of the best. She was not lazy while at work but seemed to find
many excuses for leaving the room (NARA, Record Group 146, p. 48).

of Mr. Wood. The Chief of the Technical Services Division, Mr. Edward A. Myers wrote
a memorandum dated December 30, 1930 to the Engineer in Charge at LMAL, again
attitude
Your attention is respectfully drawn to the attitude of Miss Pearl [I]. Young
regarding the administrative regulations regarding leave.
ally all that is
possible. It is, with regret, that I note this to you, but I feel that you should be
fully advised on this subject (NARA, Record Group 146, p. 40).
These two examples highlight the feelings of two supervisors who felt it
necessary to take
documenting their assessments as official records at the NACA. However, these two men
were in dominant positions as both supervisors and as men in STEM fields at the NACA
in 1930. The critical feminist perspectives used in this study recognize that these

sciences (Eisenmann, 2010; Harding, 2007; Nagy Hesse-Biber, 2007;
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Rossiter, 1982; Rossiter, 1997; Wheeler, 2011). Therefore, it was imperative that I did
Anderson et al.,
1987; Harding, 2007; Howell & Prevenier, 2001).

employee would have been overall, positive. His description regarding her work was

work and worked
efficiently.
And y

ude,

,
ht years of professional
experience at the NACA
there is doubt in my mind whether her work can [ever/even]
be of the best

possibly be counted as an assessment of her

Young could have done so for any number of reasons, none of which would directly

In regard to
and the letter dated, Dec. 30, 1930, it is quite likely that Ms. Young requested time off for
the holidays. Mr. Myers stated that Ms. Young had requested to take leave for a number
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to Ms.
Young taking leave which she had legally acquired, seems misplaced. However, Mr.

to the head of LMAL.
Breaking down both

e, it seems that Ms.

Young was: 1) simply doing her job at a satisfactory level and 2) requesting to take paid

described in these files in her Official Personnel Folder therefore allowed for a more
thorough and accurate picture to be revealed (Harding, 2007; Nagy Hesse-Biber, 2007;
Wheeler, 2011).
Performance Reviews at AERL

1940s. These beliefs, rooted in patriarchal

infrastructure,

assessments at LMAL in 1930.

After acquiring more than two decades of experience at the NACA and transferring to the

this section, I offer an analysis on these documents, again through the lenses of critical
feminist perspectives.
In official performance reviews between 1943 and 1947, Ms. Young is notably

NARA, Record Group 146). Within these performance reviews,

sign, check mark, or minus sign, to indicate outstanding, adequate, or weak performance,
respectively. Each year, M

every area, with the exception of
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with a check mark, indicating adequate performance (NARA, Record Group 146). Figure
5 includes a scan of one of these performance reviews, for reference.
Figure 5

March 31, 1947

Ms. Young's "Report of Efficiency Rating" - March 31, 1947
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Note.
Record Group 146). This image is courtesy of and is included with permission from the
National Archives and Records Administration.
I offer an examination of these performance reviews considering two angles: 1)

attenti
performance evaluations is twofold; 1) her official role at the NACA was now in
technical editing (the 1930s memorandums were written at a time when Ms. Young was
classified as a Junior Physicist), and 2) archival documents revealed that Ms. Young

behavior in the workplace in the 1940s.
So,

n assessing what

evaluations came with their own set of microagressions. On the surface, they seemed
evealed that the
bias in evaluations may have simply shifted. This shift in biases from explicit to

in STEM fields (Adams et al., 2016;

-Markovi

;

Blickenstaff, 2005; Grossman & Porche, 2014; Powell & Sang, 2015; Whittier, 1995).

the late nineteenth through mid~191
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-Harris, 2003; Eisenmann, 2010; Rossiter, 1982; Weedon, 2007;
Wheeler, 2011). Within STEM fields existed additional biased expectations of where
women belonged (

-

; Fennema & Peterson,

1985; Gottfredson, 1981; Rossiter, 1981; Rossiter, 1982; Rossiter, 1997).
When Ms. Young first started at the NACA in 1922, there were female secretaries
and male secretaries (Hansen, 1987; NARA, Record Group 146). Over time however, as
more women joined the workforce, secretarial positions at the NACA were only filled by

Editing Section. While technical writing did require knowledge in STEM fields (the same
knowledge required in the positions

career (Hansen, 1987; Pearl Young Papers, 1927 - 1995).
role at the NACA
lessened the threat to male supervisors of her excellence in the position. It was acceptable
for Ms. Young to be marked at the highest rating (Excellent), achieving the evaluation
she deserved, because a successful female technical editor was not as threatening to male
colleagues as a successful female physicist
-threatening to the patriarchal structures, other
factors may have contributed to her achieve

1930, and therefore barriers for women in STEM had lessened or shifted, 2) Ms. Young
was at a new NACA field center with new supervisors, and 3) Ms. Young had now
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acquired 20 years of experience at the NACA, perhaps gaining her some seniority in the
federal agency (Adams et al., 2016;

-

;

Blickenstaff, 2005; Grossman & Porche, 2014; Powell & Sang, 2015; Whittier, 1995).
An analysis of elements

reviews, however, paints a

different picture.
-12 female
students were praised for the appearance of their work, neatness, and organization, rather
than their technical abilities in STEM (Blickenstaff, 2005). It is possible that Ms.

Following societal expectations of women, it is likely that Ms. Young was held to higher
than her male colleagues (Blickenstaff, 2005;
Fennema & Peterson, 1985; Rossiter, 1981; Rossiter, 1982; Rossiter, 1997).

with a check mark across this set of five annual performance reviews, while nearly every

this set of performance evaluations, Ms. Young was active in more ways than one at the
NACA. She was leading the Technical Editing section at an unprecedented time. WWII
required that these technical reports be timely, accurate, and accessible. She was working
long hours, teaching evening classes to colleagues, and ensuring that her work and the
work of her team was of the highest caliber (Pearl Young Papers, 1927
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1995). Ms.

advocacy (discussed in a later section) and the utilization of her voice, that earned Ms.
in
Sexism: Implicit, Explicit, and Everything in Between

feminized STEM workforce, and performance reviews rooted in gender stereotypes, Ms.
Young faced sexist barriers throughout her career. These barriers were sometimes
explicit, other times implicit, and occurred in various environments. In this section, I
highlight these barriers and offer an analysis rooted in critical feminist perspectives.
Sexism Abroad.

interests in aeronautics and aviation served as

drivers in determining some of her travel activities, such as visiting the NACA Paris
Office or reading articles on the subject. During her 1936 trip, Ms.

(Pearl Young Papers, 1927

1995, Scrapbook #2, p. 3). At the

another instance in her life where she had to prove herself worthy of a professional and

an article on aviation, simply because she was a woman.
During this same 1936 trip to Europe, Ms. Young visited the Royal Aircraft
Establishment in Farnborough, Hampshire in England, where she met with the editing

testament to her international influence. In her description of the visit, Ms. Young stated,

148

t an oldish man, turned out to be a
woman about my age in charge of the middle1995, Scrapbook #3). This instance is illustrative of the culture of sexism that permeated
across gender boundaries. As a woman, to hold a doctorate in 1936 was rare, as was
leading a division on wind tunnels. Further, Ms. Young states her own bias and the bias

(after whom the NACA Cleveland center was later named in 1958) had even written a
letter to the French laboratory about her arrival. His letter arrived late however, so Ms.
Young arranged her visit with aeronautics researchers, observed kite balloon tests (tests
which they ran specifically for her visit), toured testing equipment at the laboratory, and
visited the Eiffel tunnel. The Air Ministry in France would not allow Americans to tour
the Chalais Meudon (an aeronautical research center near Paris) without a minimum of
snuck her
into the facility instead. Despite these exciting and

factory at 6 p.m. after the employees left because they had never seen a woman being
Scrapbook #3).

gendered stereotypes placed upon women by society, even outside the U.S. Being

with lower intellectual expectations of women at the time. Afterall, it was not much
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earlier in history that women had been permitted to pursue STEM subjects in higher
education (Eisenmann, 2010; Rossiter, 1981; Thelin, 2011). And allowing Ms. Young to
tour the NACA French research facilities only after business hours specifically because
she was a woman, further reinforced sexist gender stereotypes; Ms. Young could not
possibly have been touring for professional purposes. An application of critical feminist

and therefore centered her point of view, highlights beliefs posited in feminist standpoint
epistemology and sameness feminism (Harding, 2007; Nagy Hesse-Biber, 2007;
Wheeler, 2011). Women were capable of excelling in STEM and aeronautics, yet this
view had not yet been adopted by society (Tong, 2007).
Limited Opportunities in Teaching. Further, if women were not expected to be
capable of excelling STEM, society certainly saw them as incapable of teaching these
subjects in higher education. In fact, serving as faculty at Pennsylvania State College at
. Young had originally planned to
teach at a military university in Japan, but was met with blatant sexism. General Douglas
There will be no women physics teachers in
cited in Gresmer, 1959, p. 1). Ms.
sexist beliefs
intellectual abilities. And his views were shared by many in society at the time
(Blickenstaff, 2005; Drury et al., 2011; Hill et al., 2010; Eisenmann, 2010; Rossiter,
1981; Rossiter, 1982; Rossiter, 1997).
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Summary of Barriers

faced limited opportunity for advancement at the NACA and NASA due to professional
classifications rooted in gender stereotypes. Ms. Young even had memorandums with
sexist undertones added to her Official Personnel Folder and was assessed on her gender
as well as her skillsets in performance reviews. Ms. Young encountered sexism outside
the U.S. related to her intellectual abilities. And Ms. Young
explicitly denied because she was a woman. Experiencing each of these acts of sexism
did not stop Ms. Young from persisting in STEM. In fact, Ms. Young did not just make it
through on her own; s
Persistence Strategies Used by Ms. Young as a Woman in STEM
As Anna Howard Shaw, a suffragist leader in Washington during World War I

(Rossiter, 1982, p. 121). I argue that this persistence is evident in the actions of Ms.

(Rossiter, 1982). In this section, I describe the actions taken and mindsets held by Ms.
Young throughout her career which allowed her to persist. Ms. Young was an advocate
for herself and others, she held strong connections with colleagues and friends, and she
remained true to her authentic self.
Advocacy
he title of
her undergraduate commencement address at UND
-
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an address for a graduating class including an extraordinary woman who would lead the
way for women at the NACA and NASA. In this section, I cite examples which highlight
, which often took the form of
Ms. Young referred to it in her letters. This advocacy sometimes
requ

s
In March 1942, Ms. Young wrote a memorandum to officially recommend that
colleague, Ms. Viola Ohler (later Ms. Viola Ohler Phillips) be promoted from AP-5
Computer to CAF1995,
Folder #8). When Ms. Young transferred to the AERL the following year, Ms. Ohler was
named the Acting Section Head on January 20, 1943
recommendation. It was not until more than five months as Acting Section Head that the
s. Ohler was
designated as Head of the Editorial Section, on June 25, 1943 (Pearl Young Papers, 1927
1995).
recognized the need to advocate for her colleague, in justifying her rightful assignment as
the section head. This injustice serves as just one example of the failure of the NACA to
recognize achievements of female employees through proper assignment of official
position titles and appropriate compensation for their work, reminiscent of the limited
opportunities for advancement discussed in the literature review and throughout Ms.
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-

; Blickenstaff, 2005; Rollor,

2014; Rossiter, 1997).
While at the AERL, Ms. Young had an ongoing conflict with the Washington
which appeared to be a pattern of disregard for her technical expertise
and efforts. In a letter to Ms. Ohler
Young Papers, 1927

1995, Folder

#4). (
are akin to outlines with formatting and content guidance for report writing.) Later that
month, in a letter dated Nov. 29, 1943, Ms. Young wrote,

Young Papers, 1927

1995, Folder #5). In a letter to Ms. Ohler Phillips dated Oct. 14,

1944, Ms. Young wrote of additional disagreements
office:
We got a real silly letter from the Washington office saying that we were the only
laboratory who ever bothered them about unavailable references. Just wait until
they see my reply quoting some of those masterpieces you sent up trying to get an
established policy. They also took a whole bunch of British references that had

Well, God bless them. Write to me. (Pearl Young Papers, 1927

1995, Folder

#4).
In some letters, Ms. Young wrote of specific instances where she stood up for
members of her technical report writing section, in recognizing when they had been
falsely accused of making mistakes in reporting, and Ms. Young remained steadfast in
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her advocacy for her team. In a letter dated Jan. 7, 1945, Ms. Young wrote of the

Young Papers, 1927

1995, Folder #4). This excerpt provides just one instance of Ms.

support for her team, and intricate knowledge of the happenings in the office.
Ms. Young also advocated for her office as a whole. With heavy workloads and
attempting to meet the expectation to

frequently pushed for

adequate staffing in the technical report editing section as well, and was sometimes
successful in securing extra staff, at least temporarily (Pearl Young Papers, 1927

1995).

Ms. Young also recognized the need for her technical report writing office to be
, and she submitted an official proposal
for this reorganization.
Administrative Division at the NACA when Ms. Young first transferred to the Cleveland
location in 1943. Ms. Young believed it would be a better fit for the Editorial Office to be
housed within the Research Branch and made several attempts to make this transfer
official. She offered specific justification and discussed the move with multiple
supervisors, gaining their concurrence before sending an official memorandum to the

NARA, Record Group 146).
Ohler Phillips, she also spoke of instances when
certain employees of the NACA were to travel to Washington, D.C. for meetings
regarding NACA technical reports. In all cases, the employees invited to these meetings
were men. In a letter dated Oct. 21, 1946, Ms. Young wrote that she had asked for both
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Ms. Ohler Phillips and herself to attend these meetings, as they were the Heads of the
Technical Report Writing Sections at LMAL and AERL, respectively, and therefore the
most knowledgeable individuals at the NACA in report writing. And yet her request was
denied (Pearl Young Papers, 1927

1995, Folder #3).

things running smoothly at the NACA. Other women in her technical report writing

technical reports written by engineers and prepare them for wider audiences. Engineers
reer) submitted their reports to the editing
office, the women in the office edited these reports for accuracy and proper formatting,
and the final revisions would be disseminated agency-wide, to others in the scientific
community, and to the military during World War II. It was quite common for the male
engineers to be ignorant of the proper writing techniques and grammar, and they would
(Pearl
Young Papers, 1927

1995). A biography of Ms. Ohler Phillips (the head of the editing

thought of changing a single word of anything they had written. The girls had to use their
powers of persuasion as well as their knowledge of English to get the reports in
(Pearl Young Papers, 1927

1995, Folder #9). In a 1948 article

authored by Ms. Young, and published in the American Journal of Physics, she wrote of

inadequate for advancement in their jobs[;] their attitudes were abject, apologetic,
NARA, Record Group 146). These quotes illustrate the necessity
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of Ms. Young and her colleagues to regularly justify their expertise in technical writing,
consistently handling disgruntled male engineers, to ensure that accurate reports were
distributed in a timely manner.
These examples of Ms. Young pushing back against supervisors and colleagues,
att

by providing evidence to justify requests, and recognizing

when these actions were necessary, align with the critical feminist perspectives of this
study in the following ways. Following feminist standpoint epistemology, Ms. Young
belonged to the oppressed group (women at the NACA) and therefore her knowledge of
navigating the system designed by the dominant group (men at the NACA) was necessary
to persist (Harding, 2007; Nagy Hesse-Biber, 2007; Wheeler, 2011). Ms. Young wrote
letters on behalf of her colleagues to ensure they were granted proper promotions, she

she stood up for colleagues when male supervisors wrongfully accused them of making
mistakes, she secured extra personnel to lessen unbearable workloads, she wrote official
proposals to properly classify her office in the Research Division at the AERL, she asked
and she consistently
supported her colleagues when male engineers rejected technical changes to their reports.
Ms. Young had to be active in acts of advocacy for both herself and for her colleagues to
ensure they were all able to persist.
Connectedness
Ms. Young lived a life full of connections with colleagues and friends. She
participated in various recreational activities and traveled the world. Ms. Young truly
cared about her colleagues and friends, maintained close friendships over the course of
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decades, and ensured that she regularly recognized the efforts and accomplishments of

life, and lifting others up also directly impacted her abilities to persist through barriers
placed upon her as a woman in STEM.
An AERL Wing Tips article dated May 2, 1947, included an assessment on Ms.
s.
with her friends and when traveling, as she frequently does, Miss Young spends much of
1995, Folder #10). Ms.
Young had a habit of establishing meaningful connections throughout her life; recall the
crowd that assembled to bid her farewell when she left Alvarado, MN to begin her career

continued through to retirement.
Friendships and Travel.

hobbies throughout her life

included interactions with friends. These activities included cookouts, parties, picnics,
poker nights with cocktails, swimming, golf, dogs and dog shows, photography
(especially of nature), riding, theater, and likely her favorite, travel. Ms. Young had
several friends with whom she would visit (Gosney, 1946; Gosney, 1960;
Pearl Young Papers, 1927

1995).

Shortly after graduating from UND, many of her travels were captured in the local
newspapers. These trips included travel to Bemidji and Minneapolis, MN, as well as
MN
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h
23). Ms. Young also stayed in touch with
friends and colleagues associated with Greek life at UND. Many of these articles

Ms. Young also maintained friendships through her travels later in life. She
reunited with friends in her journeys abroad, traveling to Europe in 1927, 1936, and 1958
and in trips to Hawaii and California (Pearl Young Papers, 1927
If friends were not able to travel with Ms. Young, she was sure to buy
them gifts (Pearl Young Papers, 1927

1995).

Ms. Young also cared for strangers as well as her colleagues and friends. She
wrote of noticing the help of those in service positions, such as chauffeurs, porters,
During her 1936 European travels, Ms.
Young wrote of gift

Young Papers, 1927

1995, Scrapbook #2). Ms. Young consistently did small things to

improve the lives of those she encountered in her life, seemingly never missing an
opportunity to lift others up.
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Recognition of Others. Ms. Young maintained a
colleagues, and recognized their skillsets in the workplace, as well as their lives outside
of work. In her letters, Ms. Young often displayed genuine concern over the well-being

stay in the loop on the lives of her colleagues and friends. She
when they experienced hardships, when they were injured or fell ill, or their family
members fell ill or passed away. She would inquire about new babies and wonder if
friends had won scholarships or changed jobs. Ms. Young made sure

Papers, 1927

1995).

Ms. Young routinely noted the efforts and talents of her colleagues and often
wrote highly of them in her letters. Some such excerpts included accounts of colleagues
.

also recognized that she

new members of the office were
their skillsets. She further demonstrated a level of understanding of
mistakes; she understood that these mistakes
were made due to issues outside their control, such as trying to please two male
supervisors. She even acknowledged managerial skills of those within her section. She
colleagues as
(Pearl Young Papers, 1927

1995, Folders #3, 4, 5, 6).

Ms. Young recognized both the technical expertise and humanity of colleagues
across the NACA and included such recognitions in her articles. In an AERL Wing Tips
article dated May 14, 1943, titled,

Ms.
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Young wrote that the reason that the NACA was referred to as a
secret of the NACA
greatness
In addition to his many technical

the NACA that contributed to this sense of community.
The attitude resulting in this warm-hearted reception stems from the people at the
top and is reflected by the new members as they become assimilated into the
group. People in aviation never think of the NACA achievements in cold abstract
terms; they think of them as being the work of a likeable, cooperative, unselfish

In another article written only a few years later, Ms. Young wrote about the
development of the Style Manual for Engineering Authors. While Ms. Young was the
principal author and the individual who recognized its necessity for the NACA, this style
manual was developed with the help of colleagues, and Ms. Young made sure that their

in her 1946 Wing Tips
article, she listed individuals by name as well as their specific ideas, rather than listing a
blanket statement of acknowledgement. This action is not only indicative of her detailed
y to stay
humble and recognize that the style guide was not a solo project (Young, 1946).
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In her later years of research, Ms. Young never missed an opportunity to

Lib
(NARA, Record Group
146). Ms. Young was clearly grateful for the help of others and was sure to recognize
their contributions.

in both the professional and personal realm, in her continued advocacy and lifting others
up, continued even after her death. In her will, she donated her life savings of $15,000 to
the city of Hampton, VA to be used for constructing benches and shelters at bus stops.
Benches were built at various locations throughout the city, including schools, parks, and
department stores. Ms. Young saw a need for donating funds to such a cause, as later in
her life, she no longer drove a vehicle, and instead relied on others for rides. Ms. Young
also donated her body to science (Pearl Young Papers, 1927

1995).
nity, to her

friends, and to those she encountered in her everyday life, played a role in her ability to
persist. She traveled, interacted with friends in various hobbies, demonstrated a genuine
care for others, understood that scientists were human, too, recognized the efforts of
others in the workplace and in life in general, and was sure to acknowledge these efforts

of connectedness, I have centered her voice, in her letters and articles, and in an
examination of her scrapbooks documenting her travels (
strong network of friends and colleagues reflects the findings in the literature as well, in
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that women are more likely to persist in STEM with community-driven or peer
mentoring, as these communities offer support in more ways than one (Adams et al.,
2016; Thomas, et al., 2015). It seems that Ms. Young had set up her own networks of
support and held strong to her connections to others throughout her career.

The critical feminist perspectives used in this research were informed by feminist
standpoint epistemology, multicultural feminism, intersectionality, and sameness and
difference feminisms. Using these perspectives, I examined what my research revealed as
Following feminist standpoint epistemology, I centered Ms.

patriarchal infrastructure (Anderson et al., 1987; Harding, 2007; Nagy Hesse-Biber,
2007; Wheeler, 2011). Following multicultural feminism, I further maintained that this
research was an

experiences and cannot be applied to all

women. Her experiences were informed by a web of identities, viewpoints, and
experiences, and are in no way homogenous across women or even women at the NACA
or NASA, women in higher education, or women in STEM (Harding, 2007; Tong, 2007).

included an interconnected combination of marginalized and privileged identities
(Carbado, 2013; Cho et al., 2013; MacKinnon, 2013; Mohanty, 2013; Patil, 2013).

while rejecting both sexism and androcentrism (Tong, 2007). An application of these
critical feminist perspectives revealed that Ms. Young stayed true to herself throughout
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her life, and in addition to her STEM career identities, she can be called a world traveler,
an artist, and a believer in a world bigger than herself.
In addition to practicing advocacy and fostering connectedness, Ms. Young stayed
true to her authentic self throughout her life. I argue that because Ms. Young was able to
stay true to herself and her passions, she was therefore better positioned to persist through
the barriers placed upon her as a woman in STEM in the early and mid-twentieth century.
In this section, I briefly highlight the many roles Ms. Young held throughout her
academic and professional career and offer an analysis on her overall outlook on life,
through critical feminist perspectives.

(Avolio Alecchi &
-

; Powell, 2015; Rossiter, 1981; Rossiter, 1997). Ms. Young had

always been defined in such a way, even far before she was to select her areas of study
for college and her career. And Ms. Young can be defined in this way, not necessarily
because she was actively rebelling against the system she was born into, but because she
was being true to her authentic self. In an interview with Ms. Young in 1959, she gave
what the article framed as advice to parents of girls.
Girls are ruined by dolls. If they would go in for more practical playthings, there
would be more women scientists. When I was a girl, I was annoyed when anyone
gave me a doll. I smashed them. Every one of them. (Young, as cited in Gresmer,
1959).
Dolls were not the only thing that Ms. Young smashed throughout her academic
and professional career. She smashed stereotypes and patriarchal assumptions of

163

by being herself. In so doing, she pursued passions in
science and aeronautics, as well as travel, art, research, and education.
A World Traveler
Ms. Young loved to travel, as evidenced through her detailed journal entries and
mementos in her many scrapbooks as well as in articles about her (
; Pearl Young Papers, 1927 - 1995). According to an article in
NASA Lewis Research Center newsletter, Orbit

Young (Gosney, 1960, p. 1). Her adventurous spirit was evident throughout her life;
traveling independently and internationally was not the norm for a single woman in 1927
or 1936, yet Ms. Young made the trip to Europe twice. She also stayed active in travel in
her mid-sixties, joining a UND alumni trip to Hawaii in 1960.
On June 15, 1927, Ms. Young departed for her first journey to Europe, via the

locations throughout England, Scotland, Belgium, the Netherlands, Germany,
Switzerland, France, and Italy. Ms. Young returned to the United States almost three

Papers, 1927

1995). The legs of the journey across the Atlantic Ocean took nearly eight

days, each way.
Ms. Young again visited Europe in May 1936, yet this time her travels across the

on this two-and-a-half-day flight from the U.S. to Germany, aboard the airship, the
Hindenburg (Allen, 2017a; Ball, 2017; Brumbaugh, 2013; Pearl Young Papers, 1927
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1995).
he was one
of only 50 passengers aboard. For this flight she purchased Ticket No. 1 at $800. Ms.

memories (Pearl Young Papers, 1927

1995, Folder #10). During this trip, Ms. Young

visited Germany, France, England, Norway, and various locations across Scandinavia. In

Paris Office. Ms. Young departed Frankfurt, Germany once again via the Hindenburg,
arriving back in the U.S. on June 22, 1936 (Grossman, 2017; Pearl Young Papers, 1927
1995).
In early 1960, Ms. Young departed her residence in Cleveland, OH for a nearly
month-long vacation in California and Hawaii. In one of her scrapbooks, she described
her February 19th to March 13th
San Francisco, Hawaii, and Los Angeles (Gosney, 1960; Pearl Young Papers, Scrapbook
#4). As part of a reunion for University of North Dakota alumni, Ms. Young departed
California for Hawaii on February 25th, and explored Oahu, participating in alumni
events for about one week. Nearly 150 UND alumni participated in organized events
nited
States on March 4, 1960 to continue visits with old colleagues and friends (Pearl Young
Papers, 1927

1995). Figure 6 includes an image of Ms. Young and fellow UND alumni.
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Figure 6 Ms. Young on UND Alumni Trip in Hawaii

1960

Ms. Young on UND Alumni Trip in Hawaii 1960

Note. Ms. Young is pictured at the top of the stairs, waving with fellow UND alumni.
This image is included with permission from the Elwyn B. Robinson Department of
Special Collections at the University of North Dakota.
An Artist
Ms. Young was clearly an individual who was open to learning from new
experiences. In analysis of her travels, it is evident that she fully immersed herself in the
world around her, with genuine interest in other cultures, and continuous reflection in her
journaling. Throughout her scrapbooks, Ms. Young included images of landscapes and
cityscapes of the countryside, towns, and cities in Europe. In addition to her passion for
photography, Ms. Young held an artistic side in poetry. Next to her scrapbook photos, she
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wrote by hand, her own poems describing her experiences and the feelings and musings
that she tied to each location.

To pass the seas, some think a toil;
Some think it strange abroad to roam;
Some think it grief to leave their soil;
Their parents, kinsfolk, and their home;
Think so who list; I like it not;
I must abroad to try my lot.
(Pearl Young Papers, 1927

1995, Scrapbook #1).

On that same trip to

The channel is opening her

arms to us, the queer uneasiness returns, a whole continent of irregular ve
further reflective of her technical editing abilities at the NACA and passions in both
technical and artistic writing (Pearl Young Papers, 1927

1995, Scrapbook #1). Ms.

Young clearly took time to appreciate her surroundings and reflect on her experiences.
Poems such as these and photography of landscapes and her surroundings were also
included in her scrapbooks and letters throughout her lifetime, indicating that this
appreciation of the world around her was perhaps a lifestyle, a philosophy, and an overall
outlook on life.
A Believer in a World Bigger Than Herself

She was a lifelong learner and a lifelong educator. She was a news writer, reporting on
stories at both the local and national level. She was religious and reflective. She had a
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unique sense of humor. In this section, I offer an analysis through critical feminist

retained a strong interest in people and somehow
Young Papers, 1927

Pearl

1995, Folder #10). In addition to her faculty positions in North

Dakota, Pennsylvania, and California, Ms. Young gave several lectures and taught
multiple courses throughout her career. In the fall of 1946, while holding the position of
Technical Editor at the AERL, Ms. Young taught a 16-week evening course in

Institute of Aeronautical Science in Los Angeles on her historical research on aviator,
Octave Chanute (Gresmer, 1959). Ms. Young also presented a lecture to the Lighterthan-Air Society
(Pearl Young Papers, 1927

1995).

During her 1927 trip to Europe, Ms. Young wrote the following in her scrapbook.
Shop loitering, particularly in the little shops, is an education as well as a delight.
Paris is the marketplace for all the world. She caters to all tastes. And let us
remember that in the small shops of Paris, there is a quiet friendliness awaiting for
us if we go on the spirit that calls it forth

How to get a good meal a prix fixe,

how to move promptly and cheaply from one point to another, how to mail a
parcel, how to get two seats next to a window in a third-class compartment, how
to take a bath in a small hotel with only one bathroom, these exhilarating minutiae
are a lively part of the huge comedy. (Pearl Young Papers, 1927
Scrapbook #1).
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1995,

It seems that Ms. Young had a sense of humor, was keenly aware of her
surroundings, and found herself grateful with small joys.

driver, w

Papers, 1927

1995; Scrapbook #4). It is not surprising that Ms. Young identified with

this quote, given her action-oriented, problem-solving nature, reflected throughout her
life.
Farewell Letter
Ms. Young stayed true to her authentic self, through to her final years. Her

passion

ay to

-dallied too much and researched too minutely on Octave Chanute and early

this outlook, Ms.
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completing her historical analysis on pioneers in aeronautics (Young, 1966b).
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Chapter VI
Conclusions
In the previous chapter, I revisited the purpose of my research and provided

upbringing, college days, careers with the NACA and NASA, teaching positions in
higher education, recreation and travels, and final years of research. I discussed her
educational and professional experiences, the impact of her gender identity on these
experiences, barriers she faced, and strategies she used to persist. I analyzed her
experiences through critical feminist perspectives to better understand barriers and
strategies in persistence.

in STEM fields. Appendix E includes a detailed timeline of

career (dates,

salaries, position titles, and locations) and Appendix F includes a timeline of Ms.

t
so unique) journey as a woman in STEM and a woman at the NACA and NASA. I share
of her scientific contributions and her service
to the wider community. Finally, I offer avenues of future research, as Ms.
journey leaves much to be explored.
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Final Assertions
In response to the purpose of my research and my underlying research questions,
using critical feminist perspectives, I have defined the following assertions.
1.

ences were significantly impacted
by her gender.

2. As a woman in STEM, Ms. Young persisted through countless barriers, put in
place by patriarchal infrastructure.
3. Ms. Young

establishing a

sense of connectedness, and remaining true to her authentic self.
The barriers that Ms. Young faced as a woman in STEM and a woman at the
NACA and NASA were many and were interwoven with one another. The existence of
one barrier often meant that more were present. These barriers were also intersectional,
much in the way that holding multiple marginalized identities exposes individuals to a
ply-

For instance, the barriers placed

upon Ms. Young in achieving proper promotions and titles at the NACA, the expectation

and
blatant sexism in barring Ms. Young from teaching Physics in Japan post-WWII, each
build upon one another and were all determined by her gender. Nevertheless, she
persisted.
Much like the interconnectedness of the barriers she experienced, the persistence
strategies used by Ms. Young each worked in concert to not only move Ms. Young
forward, but to bring others with her. I found these strategies to be of equal importance in
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(connectedness) through her act

allowed her to connect with others and build a network of support with colleagues,
friends, and often strangers she met in her travels around the world. It seems that Ms.

The critical feminist perspectives used in the analysis of my research were
informed by feminist standpoint epistemology, multicultural feminism, intersectionality,
and sameness and difference feminisms. Of these perspectives, feminist standpoint
epistemol
intellectual, juridical, and material author (Howell & Prevenier, 2001). I strove to see the
see through the
oppressive systems more accurately (Harding, 2007)
patriarchal infrastructure had marginalized

voice (Nagy Hesse-Biber, 2007;

Wheeler, 2011). And while feminist standpoint epistemology was the most aligned with
the research, each of the other perspectives played a role in understanding that 1) Ms.
d
identities included a combination of privilege and marginalization and changed over time,
and 3) sexism and androcentrism introduced barriers through which Ms. Young had to
persist.

professional experiences (1914

ntered
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advancement of women in a patriarchal society. Gender-based expectations placed on
Ms. Young were sexist and limiting. The barriers she faced were rooted in the time
period and in her existence as the first woman in a technical position at the NACA. Ms.

STEM programs for K-12 girls, no retention programs for women in STEM in higher
education, no mentorship programs at the NACA and NASA, few female role models
who came before Ms. Young, and no explicit efforts in diversity, equity, inclusion, and
accessibility. Before Ms. Young, there was no representation of women in STEM at the
NACA.
Women are underrepresented in STEM fields, due largely to the existence of
systematic barriers which have evolved and shifted over time (Adams et al., 2016; Baker
& Leary, 1995; Blickenstaff, 2005; Drury et al., 2011; Fouad et al., 2010; Hand et al.,
2017; Hill et al., 2010; Griffith, 2010; Grossman & Porche, 2014; Powell, 2015). These
barriers exist at the K-12 level, in the higher education environment, in the workforce,
and in societal expectations (Adams et al., 2016; Aguilar & Baek, 2020; Baker & Leary,
1995; Beede et al., 2011; Blickenstaff, 2005; Brainard & Carlin, 1998; Drury et al., 2011;
Hand et al., 2017; Hill et al., 2010; Kelly, 1985; Powell & Sang, 2015; Rollor, 2014;
Rossiter, 1997; Warrington & Younger, 2000). However, these barriers are non-

researchers, educators, students, policymakers, and the public are better positioned to
address and dismantle these barriers for women in STEM. Women should not be
expected to simply persist through these barriers on their own. These barriers must be
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broken down, minimized, and eliminated, so that underrepresented and underserved
communities can succeed and persist in STEM and at NASA, in an equitable and
inclusive environment.
An historical analysis of the life of Ms. Pearl Irma Young utilizing critical
feminist perspectives, rev

significant contributions to scientific progress at the NACA and NASA, she inspired
future generations of scientists and engineers in her role as an educator, she advocated for
as her authentic self. Ms. Viola Ohler Phillips
and Mr. William Hewitt Phillips, colleagues from NASA Langley and close friends to
Ms. Young, stated it best in their speech,

Papers, 1927

1995, Folder #11).

Ms. Young was undoubtedly accomplished. And while she did receive some
recognitions throughout her career, most did not occur until after she had retired or
passed away. In this section, I highlight a few of the honors awarded to Ms. Young for
her work from both UND and from NASA.
On June 2, 1967, Ms. Young earned the University of North Dakota Sioux Award
and [her] loyalty and service to the
#10

). The

Pearl I. Young Theater at NASA Langley Research Center was dedicated in her honor on
August 22, 1995 (Pearl Young Papers, 1927

1995). The original Pearl I. Young Theater
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had 251 seats, and a sloped floor and was constructed in Building 1202. It was a multiuse space, for lectures, conferences, meetings, and training sessions. In 1995, it was
outfitted with the latest in technology: an overhead projector, podium with sound system,
fold-down desk tablets, downlink capability, NASA TV, and a 24-foot screen (Pearl
Young Papers, 1927

1995). As use of this state-of-the-art auditorium subsided, a new

McDonald, 2014). The ribbon cutting ceremony for the new theater, now located in the
Integrated Eng
Oct. 17, 2014 (Atkinson & McDonald, 2014).
In 2015, Ms. Young was inducted into the NASA/NACA Langley Hall of Honor.
This was the inaugural class of the Hall of Honor, marking the 100th anniversary of the
establishment of the NACA (Allen, 2017b; Atkinson, 2017b). This prestigious honor is
described by NASA Langley as the following:
The Langley Research Center National Advisory Committee for Aeronautics
(NACA) and National Aeronautics and Space Administration (NASA) Hall of
Honor was conceived by members of the Langley Alumni Association and the
NASA Langley Research Center as a mechanism to pay tribute to individuals who
built exemplary careers at Langley, persevered against the status quo when
required and achieved revolutionary scientific understanding and technological
progress on the frontiers of the aerospace sciences.
The Hall of Honor formally recognizes those persons whose contributions have
had the most sustained and far-reaching influence on the leadership, direction,
mission and capabilities of the NACA Langley Memorial Aeronautical
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Laboratory and NASA Langley Research Center and/or whose work at Langley
enabled unprecedented and fundamental advancements in either a scientific or
engineering field and made significant contributions to the United States'
aerospace industry for commercial and military aircraft and/or spacecraft (Allen,
2017b, paras. 1-2).
Of the 19 individuals recognized in the Class of 2015 Hall of Honor, Ms. Young
was the only woman. Even in awards given 100 years after the founding of the agency,
Ms. Young stood alone. I think it is worth including the precise definition of the
individuals this award is intended to honor in that this description embodies Ms. Young

-

Ms.

s achievements are noteworthy, and she made an impact on the lives of many,
raising hell along the way.
Future Work
Conducting this research revealed that there is much to be discovered about the
life and legacy of Ms. Pearl Irma Young. In this section, I offer avenues for future
research. This data collection can occur in areas of artifact collection, oral histories, and
interviews. The questions I suggest for future research include:
What experiences did Ms. Young have in her primary and secondary education?
What was her educational environment like? How did her teachers impact her
educational trajectory? Did the early
trajectory in any way?
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be learned about her family history and her ties to her family throughout her life?
Are there any living relatives who knew Ms. Young or who have been told stories
of her life?
What drew Ms. Young to STEM fields early in her college career? Why did she
transfer from Jamestown College to the University of North Dakota? What were
her experiences like as a college student? Did she experience gender-based
barriers as a college student?
e
use in her classes for the NACA and in higher education? Did she experience
gender-based barriers as a STEM (physics) faculty member?
What barriers did Ms. Young face in publishing her Style Manual for Engineering
Authors? What more can be learned from studying this document and the sphere
of its influence?
r a woman

across offices and between STEM fields at the NACA and NASA?
What drew Ms. Young to conduct research on early researchers in aeronautics?
What might an exploration of her historical research reveal about her life and her
research process?

those of Ms. Young?
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Data
research. She has existing works housed in archival collections at libraries at the
University of Wyoming and the Denver Public Library. It would also be beneficial to
request Official
An exploration of archival collections at the University of North Dakota, Pennsylvania
State University, and California State University

Fresno could also be beneficial to the

research. Further research on General Schedule (GS) classifications for federal agency

avenue for future research. An additional search of NASA center archives could also
prove fruitful. Many of these data sources were inaccessible due to COVID-19 impacts.
Future research in this area could also include a robust search of census data to
locate any living relatives of Ms. Young. If these individuals could be located, it is
possible that they would be able to share additional artifacts relevant to research on Ms.
Young. These individuals could also be invited to participate in oral histories or
interviews regarding Ms. Young. Interviews could also be conducted with other women
who were employed at NASA in an historical context.

could be helpful in future research. While Ball (2017) claims that Ms. Young died,
d by a similar fashion of claims in
other sources, this statement is not entirely accurate. One artifact in the Archives at
NASA Glenn Research Center stated otherwise, in terms of children. Not only did this
article in Wing Tips include information on Ms.
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adopted son named Lawrence. Referring to war efforts, the 1943 article stated that Ms.
Young had multiple family members involved.
Her adopted son Lawrence is in the Tank Corps; her brother Steve is in the Signal
Corps in England; her brother Walter is in the Air Corps in Texas; and her sister
Rachel is a WAC in California. (

, 1943,

p. 5).
So, while this article refers specifically to family members who were involved in
wartime efforts, it is possible that Ms. Young had more family members not mentioned in
this context. The siblings listed in this article corroborate the census data presented in
Chapter 5 of this dissertation (Department of Commerce, 1920; Department of
Commerce, 1930; Department of Commerce, 1940; Department of Commerce and Labor,
1910; United States Census, 1900).
as well; she sends Ms. Young a postcard from Ireland and she is mentioned in a letter
from Ms. Young to Ms. Viola Ohler Phillips in 1963, where Ms. Young also refers to
their nephew, Jim Collins (Pearl Young Papers, 1927

1995).

Ms. Young completed an NACA personnel form in July 1940, indicating a marital

listed (NARA, Record Group 146). I

Ms. Viola Ohler

Phillips, dated Jan. 7, 1945, she wrote about
out of the hospital from what he calls an accident, but may be anything from a V-bomb to
1995, Folder #4). In the same letter, Ms.
Young mentioned her mother wishing she could take care of her brother Steve. Ms.
was
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he was instead cleared to continue serving in the war, and had additionally been wounded
in Germany (Pearl Young Papers, 1927

1995, Folder #4).

As Ms. Young indicated no dependents in a form dated 1940 and her adopted son
Lawrence is mentioned in a 1943 article, it is possible that Ms. Young adopted Lawrence
between 1940 and 1943 (NARA, Record Group 146; (

Her Editorial

Staff, 1943). And as Lawrence served in WWII, with the youngest age of service being
17 years old with parental consent in 1939, Ms. Young would then have adopted him as
an adult. However, if Lawrence was 18 years of age or older in 1940, it is further possible
on the 1940 form, indicating
that it is possible that Ms. Young adopted him prior to 1940, as well. There is simply
inadequate evidence at this point in the research to state additional details, definitively.
The information provided here is the result of a thorough exploration of available
This evidence is provided as a starting point for
future r

Again, collecting additional data on

history and interview potential.
In summary, my research has revealed that there are many avenues for future
studies. Additional data can be collected and oral histories and interviews can be
conducted. This future research can aid in directly addressing barriers for women in
STEM, as there still exist many barriers, today. There is much more to explore when it
comes to the life of Ms. Pearl Irma Young.
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Appendix A
Selected Acronyms
Acronym
NACA

Definition
National Advisory
Committee for
Aeronautics

Details
The NACA was established in 1915 and was
reestablished as NASA in 1958. The mission of
supervise and direct the
scientific study of the problems of flight with a
view to their practical solution...
1991).

NASA

National
Aeronautics and
Space
Administration

NASA was established in 1958 with the
signing of the National Aeronautics and Space
Act (Dick, 2008).
advances in science, technology, aeronautics,
and space exploration to enhance knowledge,
education, innovation, economic vitality and
b).

S&E

Science and
Engineering

S&E is not the same as STEM. It is largely
used by the National Science Foundation
(NSF) to include: biological/agricultural,
physical, computer, and social sciences;
mathematics/statistics, engineering, and
psychology. STEM does not include social
sciences or psychology (National Science
Board, 2014).

STEM

Science,
Technology,
Engineering, and
Mathematics

The term STEM was established in 2001 by the
then Director of Education and Human
Resources at the National Science Foundation
(NSF), Judith Ramaley. Prior to this time, these
fie
(Christenson, 2011).
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Appendix B
NACA/NASA Field Center Establishment Dates and Name Changes
NASA

Date

Center

established

Location

Center name changes
Name change

NACA
(Entire
Agency)
NASA
(Entire
Agency)
Ames
Research
Center
(ARC)
Armstrong
Flight
Research
Center
(AFRC)

Glenn
Research
Center
(GRC)

03/03/1915

N/A

N/A

10/01/1958

N/A

N/A

12/20/1939

Moffett
Field, CA

N/A

09/30/1946 Edwards Air
Force Base,
CA

01/23/1941

Cleveland,
OH

Muroc Flight Test Unit
High-Speed Flight
Research Station
High-Speed Flight
Station
Flight Research Center
Hugh L. Dryden Flight
Research Center
Ames-Dryden Flight
Research Facility
Dryden Flight Research
Center (DFRC)
Neil A. Armstrong Flight
Research Center
Aircraft Engine Research
Laboratory (AERL)
Flight Propulsion
Research Laboratory
(FPRL)
Lewis Flight Propulsion
Laboratory (LFPL)
Lewis Research Center
(LRC)
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Effective date

09/07/1947
11/14/1949
07/01/1954
09/27/1959
03/26/1976
10/01/1981
03/01/1994
03/01/2014
01/23/1941
April 1947

Sept. 1948
10/01/1958

Goddard
Space Flight
Center
(GSFC)
NASA
Headquarters
Jet
Propulsion
Laboratory
(JPL)*

Johnson
Space Center
(JSC)
Kennedy
Space Center
(KSC)
Langley
Research
Center
(LRC)

Marshall
Space Flight
Center
(MSFC)
Stennis
Space Center
(SSC)

05/01/1959

Greenbelt,
MD

John H. Glenn Research
Center
NA

Washington,
D.C.
10/31/1936 Pasadena,
Guggenheim
and
CA
Aeronautical Laboratory
10/1/1958*
of the California Institute
of Technology
(GALCIT)
Jet Propulsion
Laboratory
11/1/1961
Houston,
Manned Spacecraft
TX
Center (MSC)
Lyndon B. Johnson
Space Center
7/1/1960
Cape
Launch Operations
Canaveral,
Center (LOC)
FL
John F. Kennedy Space
7/17/1917
Hampton,
Langley Memorial
VA
Aeronautical Laboratory
(LMAL)
Langley Aeronautical
Laboratory
Langley Research Center
(LRC)
7/1/1960
Huntsville,
NA
AL

Sept. 1963

Bay St.
Louis, MS

03/01/1999

10/31/1936

Nov. 1944
1961
08/27/1973
03/07/1962
11/29/1963
07/17/1917

1948
10/01/1958

NA

Note. NASA is comprised of ten field centers and ten flight facilities and other centers
across the country. Dates presented in the table include available archival information
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regarding the ten NASA field centers. This table was created using information from:
Arrighi (2016), Arrighi (2019), Colen (2019), Garber (2002), Garber (2018), Garner
(2020), Keeter (2017a) Keeter (2017b), Keeter (2017c), Keeter (2017d), Merlin (2014),
Wilson (2018), and Zona (2008). *JPL was established before its official association with
NASA in 1958 (Keeter, 2017a).

186

Appendix C
Map of NASA Facilities and Field Center Locations

(NASA, 2020c)
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Appendix D

Archival Data Collection
Brief Description of Organization of Archival Data Tables
The following tables include details on the archival resources collected specific to
this study. Artifacts collected, but not used in this specific study, are not included in these
tables.
The first table includes an overall summary of the location or source of the
artifact, paired with acronyms used in subsequent tables.
The first series of tables (Series A) is sorted alphabetically by source location,
and chronologically within each set, with the exception of the Pearl Young Papers
Collection, which is sorted by ascending Folder number and Scrapbook number.
The next series of tables (Series B) directly aligns with the presentation of
artifacts used in the section, The Story of Ms. Pearl Irma Young, in Chapter 5 of
e.g. College
Days) and the artifacts in these tables are listed in chronological order within each
time period. These artifacts additionally list the associated APA citation. Artifacts
may appear in this series of tables more than once if the artifact is cited across
time periods.
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Overall Summary of Source Locations of Archival Documents
Source Location Full Name
America's Historic Newspaper Pages,
Library of Congress

Acronym

Denver Public Library

DPL

Department of Commerce - Bureau of the Census
Department of Health
Bureau of Vital Records and Health Statistics
Richmond, VA
Elwyn B. Robinson Department of Special
Collections, Chester Fritz Library,
University of North Dakota
Eberly Family Special Collections Library,
Pennsylvania State University
Henry Madden Library,
California State University, Fresno
NASA Cultural Resources (CRGIS) - NASA
Langley Research Center

DoC - BotC

NASA Glenn Research Center

NASA GRC

NASA Langley Research Center
National Personnel Records Center,
National Archives and Records Administration
Personal Collection,
Alice Check & Fred Phillips

NASA LRC

Prairie Village Museum - Rugby, ND

PVM

Raugust Library, University of Jamestown

RL, UJ

AHNP, LOC
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DoH - BoVR & HS R, VA

EBRDSC, CFL, UND
EFSCL, PSU
HML, CSU, F
NASA CRGIS
NASA LRC

NPRC, NARA
PC, AC & FP
R, ND

Table Series A
America's Historic Newspaper Pages, Library of Congress (AHNP, LOC)
Newspaper Articles Mentioning Ms. Young
Date(s)
1914

Artifact
Grand Forks Herald and the Evening Times Articles

1915 - 1916

Jamestown Weekly Alert Articles

1919 - 1922

Grand Forks Herald Articles

1919 - 1923

Bismarck Tribune Articles

1921

Devils Lake World Articles

1922

Warren Sheaf Articles

Department of Commerce - Bureau of the Census (DoC BotC)
Census Records with information on Ms. Young's family, occupations, ages, siblings,
parents, residence, etc.
Date(s)

Artifact

1900

United States Census

1910

Department of Commerce and Labor

1920

Department of Commerce and Labor

1930

Department of Commerce and Labor

1940

Department of Commerce and Labor

Department of Health - Bureau of Vital Records and Health Statistics - Richmond, VA
(DoH - BoVR & HS - R, VA)
Date(s)
1968

Artifact
"Pearl Irma Young." Commonwealth of Virginia Certificate of Death: No. 430.
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Elwyn B. Robinson Department of Special Collections, Chester Fritz Library, University
of North Dakota (EBRDSC, CFL, UND)
Pearl Young Papers, 1927 1995, OGLMC1602
Additional Information:
https://apps.library.und.edu/archon/?p=collections/findingaid&id=330&q=
Date(s) Artifact
Description
Folder 1: Trip to
Photos of people and scenery, notes on trip
1927 Europe, Loose Materials expenses, post cards, mementos, newspaper articles
Newspaper articles, travel brochures, maps, alumni
event invitations, photos of people and scenery,
Folder 2: UND Alumni theatre pamphlets, typed note clippings, church
Hawaii Trip, Loose
bulletins, typed itinerary, gift shop brochures,
1960 Materials
newspaper comics, brochures on history of Hawaii
Folder 3: Business
Typewritten letters from Ms. Young to Ms. Viola
1943 - Correspondence with
Ohler Phillips, written during Ms. Young's time at
1946 Viola Phillips
the AERL
Typewritten and handwritten letters from Ms.
Folder 4: Personal
Young to Ms. Viola Ohler Phillips, written during
1943 - Correspondence with
Ms. Young's time at the AERL, envelopes,
1946 Viola Phillips
image/artwork
Typewritten and handwritten letters from Ms.
~1943 Folder 5: Business
Young to Ms. Viola Ohler Phillips, written during
Correspondence with
Ms. Young's time at the AERL. *Context of letters
1944* Viola Phillips, Undated allows for assigning dates to some of these letters.
Folder 6: Personal
Typewritten and handwritten letters from Ms.
~1943 Correspondence mainly Young to Ms. Viola Ohler Phillips, written during
with Viola Phillips,
Ms. Young's time at the AERL. *Context of letters
1947* Undated
allows for date range to some of these letters.
Typewritten letters from Francis (Frances) to Ms.
Young. "Frances" is spelled with both an "i" and "e"
in the signature of these letters. Using context of
artifacts and letters, possible identities of "Frances"
Folder 7: Personal
are: Francis M. Rogallo, Frances Stansell, Frances
Correspondence from
Winder. Using content of letters, Frances is likely a
1943 Francis
woman.
Folder 8: NACA
1942 - Internal Memos and
Typewritten memorandums authored by Ms. Young
1947 Report
to promote Ms. Viola Ohler Phillips
Folder 9: Biographical "Engineer in Charge" synopsis, biographical
~1963 information on Pearl
information on Ms. Viola Ohler Phillips, William
Young and colleagues at Hewitt Phillips, and others in Ms. Young's letters
2012* Langley
and related artifacts (Francis Rogallo, Kitty &
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Folder 10: Articles
1947 - about Pearl Young,
1995 1947-1995

Folder 11: Pearl Young
1995 Theater Dedication

Folder 12: Publication:
Bibliography of Octave
1963 Chanute

Folder 13: Publication:
Alphonse Pénaud's
1968 Letters on Aeronautics

Scrapbook 1: Trip to
1927 Europe

Scrapbook 2: Trip to
1936 Scandinavia
Scrapbook 3: Trip to
1936 Europe

Upshur "Uppy" Joyner, Betty & Tommy Toll, Ida
Young), including obituary information, article
interviewing Ms. Ida Young. *The year 2012 is
added here, as information is written in first-person,
likely by the donors of the collection, who donated
materials to EBRDSC, CFL, UND in 2012.
Ms. Young's obituary, Wing Tips articles,
newspaper articles, Article on Pearl I. Young
Theater Dedication at NASA Langley, Newspaper
article on Ms. Young's Will
Speech script for Pearl I. Young Theater Dedication
at NASA Langley, articles on theater dedication,
photos from theater dedication, William Hewitt
Phillips biographical information from NASA.gov
Octave Chanute (1832 - 1910): The Contributions
of an American Civil Engineer to the Improvement
of Railroads, Railroad Bridges, Timber
Preservation, and Aeronautics. A Bibliography. By
Pearl I. Young
Alphonse Pénaud's Letters on Aeronautics with
Introduction and Bibliography. (1850 - 1880).
(Collection de l'Aero Club de France). By Pearl I.
Young. "There are 30 copies of this publication.
This is No. Two."
Scrapbook with detailed itinerary, steamship ticket
details, typed and handwritten notes, journal entries,
photos of people and scenery, photo descriptions,
typed and handwritten poems, mail card, brochures,
newspaper articles, pamphlets, hotel brochures,
newspaper clippings, mementos, transportation
brochures, postcards, restaurant menus, artwork,
train tickets, receipts, travel brochures, theatre
programs, museum brochures, magazine clippings
Scrapbook with photos of people and scenery,
handwritten descriptions of photos, typed and
handwritten notes, journal entries, poems, travel
brochures, maps, postcards, transportation
brochures, hotel brochures, magazine clippings,
artwork, clippings of letters from others,
advertisements for goods, hotel receipts, restaurant
menus
Scrapbook with maps, train tickets, typed and
handwritten notes, journal entries, poems, photos of
people and scenery and notes, newspaper and
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Scrapbook 4: UND
1960 Alumni Hawaii Trip

magazine clippings, Air France mementos from
airline trip, hotel receipts, restaurant menus, theatre
brochures and programs, international horse show
ticket, hotel brochure, polo matches brochure
Scrapbook with: Hawaiian airline brochures, maps,
chart/map of Ms. Young's 1960 journey across the
U.S., postcards, handwritten and typed notes,
journal entries, photos of people and scenery with
handwritten notes, newspaper articles and clippings,
magazine clippings, brochure on the "Story of
Wine," articles on UND Alumni trip to Hawaii,
travel brochures, museum information, typed and
detailed itinerary, mementos, guide to Disneyland

Henry Madden Library, California State University, Fresno (HML, CSU, F)
Date(s)
1961
1961
1962

Artifact
Fresno State College
Faculty Directory
Fresno State College
Course Catalog
Fresno State College
Course Catalog

Description
Fresno State College Faculty Directory
Schedule of courses: Calendar, fall
semester, 1961
Schedule of courses: Calendar, spring
semester, 1962

NASA Glenn Research Center (NASA GRC)
Date(s)

Artifact
Type
"The Place of NACA in
1943
American Aviation"
Article
NASA Glenn Photos of
1943 - 1947 Pearl Young
Photos
NACA
AERL/FPRL
1943 - 1948 Wing Tips Articles
Newsletter
NASA Glenn
1958 - 1960 Orbit Articles
Newsletter
"Space Women: Pioneer
Aviator's Diary Puts
Technical Editor on His Newspaper
1959
Trail"
Article
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Description
Article authored by Pearl
Young on the NACA
Photos of Ms. Young and
Friends/Colleagues
Articles in Wing Tips relevant
to Ms. Young
Articles in Orbit relevant to
Ms. Young
Article by Gresmer on Pearl
Young's research in Cleveland
Plain Dealer newspaper

NASA Langley Research Center (NASA LRC)
Date(s)
Artifact
Type
1922 - 1943 Photos of Pearl Young,
NASA Langley
Photos
1966
Pearl Young Interview Interview
Transcript
Transcript

Description
Photos of Pearl Young and
Friends/Colleagues
Pearl Young Interview w/
Michael D. Keller, Full
Transcript (1966)

National Personnel Records Center, National Archives and Records Administration
(NPRC, NARA)
Date(s)

Artifact

1922 - 1960

Description
Performance reviews, authored articles,
memorandums, position details (dates,
salaries, titles, promotions)

Pearl Young - Official
Personnel Folder

Personal Collection, Alice Check & Fred Phillips (PC, AC & FP)
Date(s)
Artifact
Description
Ms. Young's letter to friends and
1966
Ms. Young's Farewell Letter relatives regarding her passing

Prairie Village Museum

Rugby, ND (PVM

Date(s) Artifact
1914 High School Class
1914 Roster - Rugby, ND

R, ND)

Type
Description
High School
Ms. Young's High School
Graduation Roster Graduating Class Roster

Raugust Library, University of Jamestown (RL, UJ)
Date(s)

1915

Artifact
Jamestown College
Bulletin and Course
Catalog (1915 - 1916)

Type
College
Bulletin
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Description
Jamestown College course
details for 1915-1916
academic year

Table Series B
Early Life (1895 - 1914)
Date(s) Artifact

Source Location APA Citation

1900

Census
Records

DoC - BotC

1910

Census
Records

DoC - BotC

1914

Newspaper
Article
AHNP, LOC
Graduation
Roster
PVM, R, ND

1920

Census
Records

DoC - BotC

1930

Census
Records

DoC - BotC

1914

Census
1940 Records
Ms.
Young's
Official
1922 - Personnel
1960 Folder
Pearl
1927 - Young
1995 Papers

DoC - BotC

Description
Information on Ms. Young's
United States
family, occupations, ages,
Census (1900) siblings, parents, residence, etc.
Department of Information on Ms. Young's
Commerce and family, occupations, ages,
Labor (1910)
siblings, parents, residence, etc.
Graduates of
"Class of 1914"
(1914)
Department of
Commerce and
Labor (1920)
Department of
Commerce and
Labor (1930)
Department of
Commerce and
Labor (1940)

NARA (Record
NPRC, NARA Group 146)
Pearl Young
EBRDSC, CFL, Papers (1927 UND
1995)
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Article detailing Ms. Young's
high school graduation
Graduation roster for Rugby,
ND in 1914
Information on Ms. Young's
family, occupations, ages,
siblings, parents, residence, etc.
Information on Ms. Young's
family, occupations, ages,
siblings, parents, residence, etc.
Information on Ms. Young's
family, occupations, ages,
siblings, parents, residence, etc.
Ms. Young's NACA/NASA
employment documents,
position titles, salary,
promotion, performance
evaluations, etc.
Scrapbooks, personal letters,
business correspondence,
articles about Ms. Young

College Days (1914 - 1919)
Source
Date(s) Artifact
Location

1915

College
Bulletin

RL, UJ

1916

Newspaper
Article

AHNP,
LOC

1918

Newspaper
Article

AHNP,
LOC

1918

Newspaper
Article

AHNP,
LOC

1919

Newspaper
Article

AHNP,
LOC

1919

Newspaper
Article

AHNP,
LOC

1919

Newspaper
Article

AHNP,
LOC

1919

Newspaper
Article

Ms. Young's
Official
1922 - Personnel
1960 Folder
1927 - Pearl Young
1995 Papers

APA Citation

Description
Jamestown College course
Jamestown College details for 1915-1916
(1915)
academic year
Article detailing Ms.
Correspondence:
Young's schooling at
Woodworth" (1916) Woodworth No. 2
"Commencement
Exercises at
Article detailing Ms.
University..."
Young's graduation from
(1918)
UND
Article detailing Ms.
Quota in War Work Young's community service
Drive" (1918)
work for the first World War
"Seventy-six
Article detailing Ms.
Young's graduation from
(1919)
UND
"Varsity Seniors
Named Members
Article detailing Ms.
Honor Society"
Young's election into Phi
(1919)
Beta Kappa
Candidates for
College Degrees"
(1919)

Article detailing Ms.
Young's graduation from
UND
Article detailing Ms.
Young's graduation from
"Seven Faculty
UND, election into honor
AHNP,
Members Named" society, and appointment as
LOC
(1919)
UND faculty
Ms. Young's NACA/NASA
employment documents,
position titles, salary,
NPRC,
NARA (Record
promotion, performance
NARA
Group 146)
evaluations, etc.
EBRDSC,
Scrapbooks, personal letters,
CFL,
Pearl Young Papers business correspondence,
UND
(1927 - 1995)
articles about Ms. Young
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Early Career (1919 - 1922)
Source
Date(s) Artifact
Location APA Citation

1919

Newspaper AHNP,
Article
LOC

1919

Newspaper AHNP,
Article
LOC

1919

Newspaper AHNP,
Article
LOC

1919

Newspaper AHNP,
Article
LOC

1920

Newspaper AHNP,
Article
LOC

Description
Article detailing Ms. Young's
"Seven Faculty
graduation from UND, election
Members Named" into honor society, and
(1919)
appointment as UND faculty
Article detailing Ms. Young's
assistantship offer at the
Young, instructor University of Minnesota, which
she turned down, and 1-year
(1919)
appointment at UND
Party at the

1922

1922

1922 1960
1927 1995

Newspaper AHNP,
Article
LOC

Newspaper
Article
Ms.
Young's
Official
Personnel
Folder
Pearl
Young
Papers

AHNP,
LOC

NPRC,
NARA
EBRDSC,
CFL,
UND

(1919)
"Six Students to
Des Moines
Meeting" (1919)
"Students Attend
Big Convention"
(1920)
Accepts
Government
Position" (1922)
"Alvarado News:
Miss Pearl Young

Article detailing Ms. Young's
YWCA activities
Article detailing Ms. Young's
attendance at international
student service convention
Article detailing Ms. Young's
attendance at international
student service convention

(1922)

Article detailing Ms. Young's
acceptance of first position at the
NACA
Article detailing Ms. Young's
departure from teaching at
Alvarado, MN to transition to the
NACA

NARA (Record
Group 146)
Pearl Young
Papers (1927 1995)

Ms. Young's NACA/NASA
employment documents, position
titles, salary, promotion,
performance evaluations, etc.
Scrapbooks, personal letters,
business correspondence, articles
about Ms. Young
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The NACA: LMAL (1922 - 1943)
Source
Date(s) Artifact
Location

1922 1960
1927 1995

APA Citation Description
Ms. Young's NACA/NASA
employment documents,
Ms. Young's
NARA
position titles, salary,
Official
NPRC,
(Record
promotion, performance
Personnel Folder NARA
Group 146) evaluations, etc.
EBRDSC, Pearl Young Scrapbooks, personal letters,
Pearl Young
CFL,
Papers (1927 business correspondence,
Papers
UND
- 1995)
articles about Ms. Young

1959

Article in NACA
Newsletter: Wing
Tips
Newspaper
Article

NASA
GRC
NASA
GRC

Young and
Her Editorial
Staff" (1943)
Gresmer
(1959)

1966

Ms. Young
Interview

NASA
LRC

Young
(1966a)

1943
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Article detailing Ms. Young's
career at the NACA, esp. work
with editing section at AERL
Article detailing Ms. Young's
overall career
Interview with Ms. Young
detailing her career
experiences, especially her
early days at LMAL

The NACA: AERL & FPRL (1943 - 1947)
Source
Date(s) Artifact
Location APA Citation

1922 1960
1927 1995

1943

1943

1946

1947
1959

Ms. Young's
Official
Personnel
NPRC,
Folder
NARA
EBRDSC,
Pearl Young CFL,
Papers
UND
Article in
NACA
Newsletter: NASA
Wing Tips
GRC
Ms. Young's
Style
NASA
Manual
LRC
Article in
NACA
Newsletter: NASA
Wing Tips
GRC
Image of
AERL
Editing
NASA
Section
GRC
Newspaper NASA
Article
GRC

NARA (Record
Group 146)
Pearl Young
Papers (1927 1995)

Description
Ms. Young's NACA/NASA
employment documents,
position titles, salary,
promotion, performance
evaluations, etc.
Scrapbooks, personal letters,
business correspondence,
articles about Ms. Young

Article detailing Ms. Young's
and Her Editorial career at the NACA, esp. work
Staff" (1943)
with editing section at AERL

Young (1943b)

Ms. Young's Style Manual for
Engineering Authors

Young (1946)

Article authored by Ms. Young
on technical report details for
the NACA

NASA (1947)
Gresmer (1959)
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Image of: Ten Members of
Technical Report Editing
Section, including Ms. Young
Article detailing Ms. Young's
overall career

Pennsylvania State College at Pottsville (1947 - 1957)
Source
Date(s) Artifact
Location APA Citation Description
Ms. Young's
Ms. Young's NACA/NASA
Official
NARA
employment documents, position
1922 - Personnel
NPRC,
(Record
titles, salary, promotion, performance
1960 Folder
NARA
Group 146) evaluations, etc.
EBRDSC, Pearl Young Scrapbooks, personal letters,
1927 - Pearl Young CFL,
Papers (1927 business correspondence, articles
1995 Papers
UND
- 1995)
about Ms. Young
Newspaper NASA
Gresmer
Article detailing Ms. Young's overall
1959 Article
GRC
(1959)
career
Interview with Ms. Young detailing
Ms. Young NASA
Young
her career experiences, especially her
1966 Interview
LRC
(1966a)
early days at LMAL

The NACA and NASA: LFPL & LRC (1957 - 1960)
Source
APA
Date(s) Artifact
Location Citation

1922 1960

1927 1995

Description
Ms. Young's NACA/NASA
Ms. Young's
NARA
employment documents,
Official
NPRC,
(Record
position titles, salary, promotion,
Personnel Folder NARA
Group 146) performance evaluations, etc.
Pearl
Young
EBRDSC, Papers
Scrapbooks, personal letters,
Pearl Young
CFL,
(1927 business correspondence,
Papers
UND
1995)
articles about Ms. Young
in

1958
1959

Article in NASA
Newsletter: Orbit
Newspaper
Article

NASA
GRC
NASA
GRC

(1958)
Gresmer
(1959)
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Article detailing Ms. Young's
historical research and trip to
Europe
Article detailing Ms. Young's
overall career

Fresno State College (1961
Date(s) Artifact
1927 - Pearl Young
1995 Papers
Fresno State
College Faculty
1961 Directory
Fresno State
College Course
1961 Catalog
Fresno State
College Course
1962 Catalog

1962)
Source
Location
EBRDSC,
CFL,
UND

APA Citation
Pearl Young
Papers (1927 1995)

Description
Scrapbooks, personal letters,
business correspondence,
articles about Ms. Young

HML,
CSU, F

Fresno State
College (1961a)

HML,
CSU, F

Fresno State
College (1961b)

HML,
CSU, F

Fresno State
College (1962)

Fresno State College Faculty
Directory
Schedule of courses:
Calendar, fall semester,
1961
Schedule of courses:
Calendar, spring semester,
1962

Final Years (1962 - 1968)
Date(s) Artifact
1927 - Pearl Young
1995 Papers
Ms. Young's
Death
1968 Certificate

Source
Location

APA Citation
Pearl Young
EBRDSC, Papers (1927 CFL, UND 1995)
DoH Commonwealth
BoVR & HS of Virginia
- R, VA
(1968)

201

Description
Scrapbooks, personal letters,
business correspondence,
articles about Ms. Young
Ms. Young's Death
Certificate

Appendix E
Titles, Promotions, Salaries
Effective
Date
1918 - 1919

Salary

Job Title

Location

Details

Laboratory
Assistant

UND

Physics
Department

1919 - 1921

Instructor

UND

Physics
Department

1921 - 1922

Teacher

Alvarado
High School

4/24/1922

$1,200

Laboratory
Assistant

LMAL

6/1/1922

$1,200 +
$240 bonus

Laboratory
Assistant

LMAL

8/1/1923

$1,380 +
$240 bonus

Laboratory
Assistant

LMAL

2/1/1924

$1,500 +
$240 bonus

Laboratory
Assistant

LMAL

7/1/1924

$1,860

Laboratory
Assistant

LMAL

1/1/1925

$1,860

Junior
Physicist

LMAL

7/16/1925

$1,920

Junior
Physicist

LMAL

2/16/1926

$2,000

Junior
Physicist

LMAL

2/1/1927

$2,100

Junior
Physicist

LMAL
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LMAL: Langley
Memorial
Aeronautical
Laboratory;
Instrumentation
Division

Took qualifying
exam for new title

7/1/1928

$2,200

Junior
Physicist, P-1

LMAL

Professional
added

7/3/1930

$2,300

Junior
Physicist, P-1

7/23/1935

8/16/1935

LMAL
LMAL

$2,600

Assistant
Technical
Editor, CAF7

LMAL

Requested change
in designations to
Assistant Technical
Editor
Classification:
Clerical,
Administrative,
and Fiscal

7/1/1938

$2,700

Assistant
Technical
Editor, CAF7

LMAL

5/1/1940

$2,800

Assistant
Technical
Editor, CAF7

LMAL

4/1/1941

$2,900

Associate
Technical
Editor, CAF8

LMAL

9/1/1942

$3,200

Associate
Technical
Editor, P-3

LMAL

1/19/1943

$3,200

Associate
Technical
Editor, P-3

AERL

AERL: Aircraft
Engine Research
Laboratory;
Manual for
Engineering

11/16/1943

$3,500

Technical
Editor,

AERL
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CAF-10
5/1/1945

$3,800

Technical
Editor, P-4

AERL

7/1/1945

$4,300

Technical
Editor, P-4

AERL

7/1/1946

$4,902

Technical
Editor, P-4

AERL

11/3/1946

$5,152.80

Technical
Editor, P-4

AERL

4/28/1947

Resignation from
AERL/FPRL

1947 - 1957

8/1/1957

$6,605

Assistant
Professor of
Physics

Pennsylvania
State College
at Pottsville

Taught
Engineering
Physics

Technical
Literature
Analyst,
GS-11

LFPL

LFPL: Lewis
Flight Propulsion
Laboratory;

1/12/1958

$7,270

Technical
Literature
Analyst,
GS-11b

LFPL

2/8/1959

$7,510

Technical
Literature
Analyst,
GS-11c

LeRC

7/10/1960

$8,080

Technical
Literature
Analyst,
GS-11c

LeRC

Technical
Literature
Analyst,
GS-11

LeRC

8/1/1960
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Schedule, Research
Divisions
Approved
6/20/1958,
retroactive to
1/12/1958
LeRC: Lewis
Research Center

Technical
Publications
Division;

1961 - 1962

Physics
Faculty
Member

Fresno State
College
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Resignation from
NASA
Taught
Engineering
Physics, Fall 1961
and Spring 1962
semesters

Appendix F
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Note. This timeline was designed using information from: Atkinson & McDonald (2014),
Atkinson (2017b),

(1968), "Four Honored at University" (1967),

Grossman (2017), Jamestown College (1915), NACA (1947)/NASA Glenn Research
History Office, NASA Langley Research Center Floyd L. Thompson Technical Library,
National Archives and Records Administration, Group 146, "Pearl Irma Young" (1968),
Pearl Young Papers (1927

1995), and Young (1943b).
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